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Prevalence of HIV infection in men having sex with men (MSM) is on 
the rise in Hong Kong. Majority of the previous behavioural studies 
explored the correlation between individual risk behaviours and HIV 
transmission. A literature review was conducted to identify study re-
sults on the impact of sexual network on HIV transmission in MSM. 
The results demonstrated that behavioural factor alone is inadequate 
to explain the dynamics of HIV transmission. This cross-sectional 
study aimed at studying the sexual network configuration, partner-
ship pattern, and the associated behaviours of a group of recently 
HIV-infected MSM in Hong Kong. 
i 
Eighty MSM were recruited to complete a self-administrated ques-
tionnaire and a brief semi-qualitative interview. They were asked 
about their sexual network, partnership pattern, and sexual behavioural 
pattern in the 1 year period prior to their HIV infection. Social net-
work analysis was conducted, revealing 2 relatively well-defined sexual 
networks in Hong Kong—the Interaction network and the Premises-
based network. The Interaction network consisted of MSM who mainly 
sourced sex partners from the internet and sex parties. It has a high 
network density, which may potentially cause a high rate of transmis-
sion once HIV enters the network. On the other hand, Premises-based 
network was made up of MSM who frequented saunas, bars, public toi-
let, and foreign countries. This network has a lower network density, 
but sexual mixing with partners from foreign countries increased the 
risk of HIV infection. 
The overall partnership pattern of MSM was examined. It was 
found that there was a tendency for MSM to have sex with partners 
who were 2 to 9 years older. Disassortative mixing in age might be a 
risk factor for HIV transmission, the virus pass from the older gener-
ation to the younger one. Further, respondents reported that having 
sex at home with Lovers (in intimate relationship) and Regular Part-
ii 
ners (regular sexual relationship) was common, and condom usage rate 
with Lovers was significantly lower than Regular Partners and Casual 
Partners (one-off sexual relationship). The desire for intimacy might 
explain the low condom usage rate with Lovers. Nevertheless, con-
current partnership (partnerships overlapping in time) was common 
among respondents' Lovers and Regular Partners. This would also ac-
celerate the rate of HIV transmission within the MSM sexual networks. 
This is the first study that investigated the sexual network of MSM 
in Hong Kong. The results highlighted the important of sexual net-
work and partnership pattern when assessing the risk of HIV infec-
tion. Future epidemiological studies should incorporate the impact of 
sexual network when evaluating an individual risk of HIV infection. 
Exploration of individual sexual behaviour alone might overlook an 








的性網絡結構(sexual network)，伴估交往模式(partnership pattern) 
及性行爲模式(behavioural p a t t e r n ) �社會網络分析 ( S o c i a l network 
a n a l y s i s )顯示，愛滋病病毒流行於兩個香港男同性戀者的性網 
絡内，分別爲互動網絡(Interact ion network)及場所網络(Premises-







傳向下一代的機會。此外，與情人 (Lover ,感情關係及性關係）的安 
全套使用率比波友 (Regular P a r t n e r ,只有固定性關係）及一夜情伴 
估(Casual P a r t n e r ,只有一次性關係）明顯較低°他們的情人及波友 
iv 
大多數都在跟他們交往的同時，跟另一個或更多的男性性信伴交 
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According to the UNAIDS report, an estimate of 33.2 million people 
were living with Human Immunodeficiency Virus (HIV) worldwide in 
2007. The total number of new infection and the number of deaths 
were about 2.5 million and 2.1 million respectively. [1: 
1.1 Human Immunodeficiency Virus 
HIV is a retrovirus that attacks the human immune system. The virus 
can laid dormant inside the body for years before symptoms of infection 
are manifested. HIV causes gradual decline of immune function of 
the host. The final stage of an HIV infection is the development of 
Acquired Immunodeficiency Syndrome (AIDS). 
CD4+ T-lymphocyte count and detection of specifically defined op-
1 
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portunistic infections are the markers for progression of HIV infection 
within a host. According to the US CDC classification, an infected 
person with CD4+ T-lymphocyte counts of less than 200 cells/uL, or 
who developed one of the AIDS-defining illnesses is classified as an 
AIDS surveillance case. [2] Hong Kong adopted a slightly different ap-
proach. First, patient whose CD4+ T-lymphocyte count is less than 
200/uL, and does not develop any AIDS-defining illness is not classi-
fied as AIDS. Second, owing to the disease epidemiology in Hong Kong, 
Penicillium marneffei has been added as one of the AIDS-defining ill-
nesses. Further, HIV patients who develop Mycobacterium tuberculosis 
are defined as AIDS only if his CD4+ T-lymphocyte count is less than 
200/uL. [3: 
Highly active antiretroviral therapy (HAART) is an effective treat-
ment to suppress virus replication in an infected host. However, a cure 
for HIV is currently not available. Therefore, it is important to exam-
ine the dynamic of HIV transmission in order to prevent an epidemic 
to occur. HIV is transmitted through 4 major routes: practicing un-
protected sexual intercourse with an HIV-infected individual, sharing 
needles or syringes with an infected person, exposing to HIV during 
delivery or breast-feeding (mother-to-child transmission, MTCT), and 
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blood transfusion. 
1.2 Sexual Transmission of HIV 
Unprotected sexual intercourse and sharing of needles/syringes are the 
two most common routes of HIV transmission. In most parts of the 
world, drugs are controlled substances and are not consumed by each 
and every individual. However, sex is a natural physiological and psy-
chological need for all humankind. The fact that HIV can be transmit-
ted through sexual activities is important because it affects the entire 
population. Although numerous religious doctrines and cultural beliefs 
try to place various restrictions on sexual activities. Sex simply cannot 
be banned because it is needed for procreation. Sexual activity plays 
a pivotal role in the survival of the human race. Evolutionary adap-
tation has given human a strong urge to engage in sexual activities 
in order to produce offspring. This urge is not easily controlled as it 
goes against the most basic need of any species, that is, to proliferate. 
Many cultures or religion treated sexual activity as a taboo. Sexual 
desire is something that needs to be tamed, for example, pre-marital 
sex is not accepted in traditional Chinese culture. However, sex is a 
natural physiological need, it is a private affair, and it is not easy to 
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control. 
Husbands who got infected with HIV could in turn infect their 
spouses. Infection of the wife usually represents the end of the in-
fection chain. Sex between heterosexual partners has a relatively low 
impact on the overall HIV prevalence with the exception of commer-
cial sex work. Commercial sex work imposes a higher risk of HIV 
infection because of the large number of sex partners and frequent 
sexual intercourses. This would increase their chance of exposure to a 
HIV-infected individual. 
Another phenomenon that places individuals at risk of infection 
is sex between homosexual men, that is, men having sex with men 
(MSM). Sex in MSM is considered as a high risk sexual activity be-
cause of the nature of anal intercourse, and the behaviours that most 
of the MSM posses. Anal intercourse is a more risky behaviour when 
compared to vaginal intercourse because it causes trauma. Other than 
the exchange of genital secretions in rectal mucous membranes, the 
contact of contaminated blood serves as an additional channel for the 
virus to transmit from the infected to the uninfected partner. Sim-
ilar to commercial sex, the large number of sex partners and sexual 
activities place MSM at a high risk of HIV infection. 
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1.3 HIV Prevalence in MSM Worldwide 
HIV prevalence in MSM is on the rise all over the World. There was 
a substantial decrease in HIV prevalence in the 1980s, largely due to 
the introduction of risk reduction intervention programme and HIV 
testing services. However, the rate of infection was still high. [4] The 
estimated number of infection through male-to-male sexual contacts 
has increased since 2003. In 2006, male-to-male sexual transmission 
accounted for 47.4% of all people receiving a HIV diagnosis. [5] In 
San Francisco, the estimated HIV prevalence in MSM increased from 
19.6% in 1997 to 26.8% in 2002. [6] In California, a population-based 
survey of gay and bisexual men revealed an approximately 20% HIV 
prevalence in 2002. [7] Data from Canada showed that male-to-male 
transmission accounted for about 51% of the new infection in 2005. 
The number of infection in MSM has increased from 42% of the total 
number of new infection in 2002 to 45% in 2005. [8； 
In Europe, sex between MSM is not the predominant HIV trans-
mission route. However, an increasing trend has been observed. In 
Western Europe, male-to-male sexual transmission accounted for 30% 
of the new infection in 2006. Incidence of HIV infection in MSM pop-
ulation has doubled in less than a decade (2,538 new cases in 1999 vs 
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5,016 new cases in 2006). Data from Central Europe showed a similar 
pattern. The number of MSM infected with HIV accounted for about 
27% (295 new cases) of the total number of new infection in 2006, and 
the figure has doubled compared to the infection in 1999 (130 new 
cases). MSM used to be the least common route for HIV transmission 
in Central Europe before 2004. A sharp increase was observed in 2005, 
and it was no longer the least common route of transmission. [9 
In Asia, HIV prevalence in MSM has increased over the years in 
most of the countries. For example, HIV prevalence in MSM has in-
creased from 17.3% in 2003 to 28.3% in 2005 in Thailand. [10] In 
Taiwan, the prevalence in 2000 was 9.5%, and it decreased to 5.2% 
in 2001. The figure kept increasing in the following years, and the 
prevalence in 2004 reached 7.6%. [11 
The number of HIV cases among MSM in Japan also shows a ris-
ing trend. The estimated HIV prevalence among MSM in Tokyo was 
4.4%. [12] The total number of HIV positive MSM increased by 48% 
from 2000 to 2001 (Nemoto, 2004). And it was estimated that with-
out proper intervention, the cumulative number of HIV positive MSM 
would rise to 35,000 in 2010, which is 4 times higher than the es-
timated number of infection in heterosexual men (estimated number 
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8,700) and 10 times higher than heterosexual women (estimated num-
ber 3,500). [13: 
In Vietnam, MSM was not included as one of the categories under 
the HIV surveillance system. To obtain data on seroprevalence of HIV 
among MSM, researchers largely relied on centers that provide HIV 
testing. In 2000，the prevalence of a group of MSM who presented 
to a clinic in Ho Chi Ming City for voluntary testing was 5.8%. The 
figure remained at 5.6% in 2002 under the same settings. [14] In 2004, 
a community-based cross-sectional study was conducted in locations 
where MSM congregate. The report showed 8% HIV prevalence of 
MSM in Ho Chi Ming City. [15 
HIV epidemic in MSM is at an early phase in China. HIV prevalence 
in MSM varied across different provinces. HIV prevalence in Beijing 
was 3.1% in 2001 [16], 1.47% for Shanghai in 2004 [17], 2.2% for Harbin 
in 2006 [18], and 0.5% for Jinan in 2007 (the provincial capital of Shan-
dong). [19] In 2002，it was estimated that about 2 to 8 million men 
were homosexuals. [20] Without proper intervention, sexual transmis-
sion among MSM would have an important role in spreading the HIV 
in China. [21 
CHAPTER 1. INTRODUCTION 8 
1.4 Risk Factors for Homosexual Men 
In the context of HIV/AIDS, risk is defined as the probability that a 
person may acquire HIV infection. Certain behaviours create, enhance 
and perpetuate risk, for example, engaging in unprotected sex with a 
partner whose HIV status is positive or unknown, or injecting drugs 
with contaminated needles and syringes. [22] Apart from sub-Saharan 
Africa, these behaviours accounted for most of the HIV infections in 
the rest of the world. [1] Engagement in risk-taking behaviours is influ-
enced by a range of factors, and these factors could be divided into 2 
major categories: individual factors, and societal and/or environmen-
tal factors. [22 
1.4.1 Individual Factors 
Unprotected anal intercourse (UAI) is the major cause of HIV trans-
mission among MSM. A substantial amount of studies have been con-
ducted to explore individual factors associated with UAL Individual 
factors refer to characteristics that are intrinsic to each person, such as 
age, race, and educational level. It also refers to behaviours that are 
controllable, at least in theory, by the MSM's own volition. For exam-
ple, the decision to have multiple sex partners, where to find potential 
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partners, and the decision to engage in unprotected sexual intercourse. 
A possible reason that can explain unprotected sexual activities is 
the perceived low risk of getting infected with HIV. The Health Belief 
Model (HBM) [23] is a widely used psychological model that aims to ex-
plain and predict human health-related behaviours. Under the HBM, 
beneficial action to health is determined by individuals' attitudes and 
beliefs. The model consists of 4 components, which are (1) perceived 
susceptibility to the disease; (2) perceived severity of the disease; (3) 
perceived benefits of behavioural change; and (4) perceived barriers to 
adopt the behaviour. In the context of HIV/AIDS in MSM, the per-
ceived risk of HIV infection is one of the determinants of condom use. 
Various studies demonstrated that there was a strong association be-
tween the perceived risk of HIV infection and the intention of condom 
use. [24-26； 
Perceived risk of infection alone was inadequate to explain the 
spread of HIV in the community. It has been shown that MSM were 
knowledgeable about their risk of HIV infection. [28] However, many 
of them continued to engage in UAL One of the factors that had been 
shown to be associated with UAI was partner type. 
Sex partners were usually divided into 2 types, Regular Partners and 
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Casual Partners. A detailed definition on partner types was provided 
by Davies and colleagues in 1993. Regular Partner was defined as one 
with whom sex occurred more than once, and the second and subse-
quent meetings or sexual activities are not accidental. An intention to 
have sex in the future persists. Casual Partners were those who fall out-
side the definition of Regular Partner. An intention to have sex in the 
future may persist, but a plan to meet again does not exist. [29, p.17 
Recent studies on MSM provided another definition. Regular Part-
ner referred to sex partner in a steady relationship, such as spouse or 
boyfriend. And they were sometimes named as steady partner or pri-
mary partner. [30] Casual Partner simply referred to one-night stand 
partner, where a steady relationship was not expected. [31,32 
It has been argued that MSM were more likely to have UAI with 
a Regular Partner. [33-36] Regular partnership symbolized a commit-
ment to the relationship. It was represented by a sense of trust and 
emotional closeness. The use of condom was perceived as a barrier 
to intimacy between the 2 individuals. [37,38] Further, a committed 
and stable relationship would enable MSM to discuss their serosta-
tus. [33,39] Poppen and colleagues argued that acknowledging the se-
roconcordant status, together with a better communication and sense 
CHAPTER 1. INTRODUCTION 11 
of trust could result in a disproportionately high rate of UAI with 
partners in regular partnership. [40 
Increasing rate of UAI with causal partners was observed. In Aus-
tralia, it was argued that promotion campaigns on "safer sex" were be-
coming increasingly complex, which led to a sophisticated procedures 
in negotiating condom use with same-sex partners. Regular partner-
ship might have ensured a sufficient room for condom negotiation. 
However, the same rule did not apply to casual partnership. [41,42 
Use of soft drugs and alcohol consumption could also affect condom 
use in anal intercourse. Drugs and alcohol affect cognitive function 
of an individual and decrease the ability to take an extra step to use 
a condom during sexual intercourse. It has been shown that use of 
soft drugs is common among MSM, and there is a strong association 
between use of soft drugs and UAL [43-50: 
Infection with other sexually transmitted disease (STD) augments 
the risk of HIV infection. STD increases the susceptibility to HIV 
infection and the infectiousness of an HIV-infected individual to pass 
the virus to his or her partner. STD such as syphilis and herpes causes 
genital ulcers, which serves as a portal of entry for HIV. Other types 
of STDs such as chlamydia and gonorrhea may not induce ulcer, but 
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increase the concentration of cells in genital secretion that can serve 
as targets for HIV. STD increases infectiousness of an HIV-infected 
individual because STDs are particularly likely to shed HIV in their 
genital secretions. The concentration of HIV in genital secretions of 
STD-infected individual is much higher than uninfected individuals. 
51: 
Sexual roles in anal intercourse modify the risk of HIV infection. 
There are two major types of sexual roles: insertive role and receptive 
role. MSM can practice either one of the roles, or they can practice 
both, that is versatile. It was demonstrated that HIV seroconversion in 
receptive anal intercourse was much higher than insertive anal inter-
course. [52] Strategic positioning—HIV-positive as receptive partner 
and HIV-negative as insertive partner— was perceived as an effective 
method to reduce the risk of HIV transmission in UAI [53], and it was 
a recent phenomenon in the MSM community. [50’ 54 
1.4.2 Societal Factors 
Societal or environmental factors refer to characteristics or values that 
belong to the society, which are not under the individual's control. 
Examples of societal factors given by UNAIDS include cultural norms, 
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laws, social practices and social beliefs. Nevertheless, coverage of 
HIV/AIDS services and programmes, a societal factor, would also af-
fect individual behaviours. [22 
Laws usually reflect the local rules and customs of a region or a 
country. In some countries, being gay is a criminal offense. A con-
viction for homosexual conduct could result in imprisonment [55], or 
a more serious punishment, death penalty. [56] Restriction on homo-
sexual activities did not only drive gay men underground but also 
limited the provision of HIV treatment and safer-sex promotion cam-
paign. [55] The power of religion also affected health and disease trans-
mission. For example, condom promotion in Catholic countries was a 
difficult challenge. The Catholic Church condemns the use of condom 
and other methods of contraception because it violates their religious 
doctrine. [57 
The impact of law and religion is more powerful in Islamic countries. 
The Islamic marital codes permit men to have up to 4 wives and allow 
easy divorce. This increases the number of lifetime sex partners, and 
was found to be a risk factor for HIV transmission. [58] The restriction 
on homosexual activities under the Islamic codes prohibited safe-sex 
education [59] and effective communication on the risk of infection [60], 
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which might lead to negative health outcome in the society. 
Norms refer to rules for accepted and expected behaviour. It pre-
scribes "proper" behaviour and describes what most others do, and 
what is normal [61, p.172]. Norms affect human behaviours. For ex-
ample, peer norms in Russia did not support safer sex. It was found 
to be associated with high-risk sexual behaviours. [62 
Stigma is another factor that impacts the spread of HIV. There is 
strong stigma and discrimination against people living with HIV/AIDS. 
63] MSM would have to face a double stigma of being gay and being 
HIV positive. [64,65] The fear of rejection caused delays in HIV test-
ing. [66] HIV-positive people who are unaware of their HIV positive sta-
tus would not seek treatment. They might then engage in unprotected 
sexual behaviours and transmitted HIV to others unknowingly. [67' 
On the contrary, some countries allow homosexual behaviours, for 
example, the Netherlands, Belgium, Spain, and Canada allow full mar-
riage rights to homosexual couples. Safer-sex and condom promotion 
campaigns are widely accepted and available in most of the developed 
countries. [68] However, the prevalence of HIV in MSM did not de-
crease and followed an upward trend. Two factors were suggested as 
potential factors associated with the increase in unprotected sexual 
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behaviours, they are: the advancement of HAART and the use of in-
ternet. [69-73； 
HAART is a combination therapy of at least three antiretroviral 
drugs for HIV patients. It is not a cure for HIV/AIDS, but it has 
been proven to be an effective therapy to suppress the replication of 
the virus, which can prolong the lifespan of HIV carriers. Recently, 
there is a debate on whether the introduction of HAART would re-
duce the perceived severity of HIV infection. It has been argued 
that the introduction of HAART may lead to a "new" perception and 
optimistic beliefs—“HAART optimism"—on the severity (a possible 
"cure" for HIV/AIDS) and infectiousness (the infected host becomes 
less infectious) of HIV/AIDS. Some researchers supported the argu-
ment that “HAART optimism" reduced the threat of HIV/AIDS, and 
thus increased the rates of unprotected sexual activities. [50,69,70,72 
However, other researchers argued that "HAART optimism" did not 
predict subsequent UAI. It was instead a post-hoc rationalization for 
individuals who engaged in unprotected sexual activities. [74,75 
Another emerging societal risk factor for HIV transmission in MSM 
is the use of internet. Studies showed that internet is a major source 
for partner sourcing among MSM. [73] MSM with internet partners 
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reported larger number of sex partners, more sexual risk behaviours, 
and higher rate of drug use. [73] Another study reported that MSM 
who sourced sex partners through the internet were more likely to 
report a recent STD infection, and a higher rate of sexual behaviours. 
7 6 ； 
Internet provides a few unique features that can facilitate MSM 
from all walks of life to get to know each other. For example, the MSM-
oriented chatroom can act as a "meeting place" for MSM to chat in 
a real-time manner. Further, internet provides anonymity. MSM can 
state their intent or request for specific types of partners, and establish 
connections with other MSM without considering the negative social 
consequences. Compared to face-to-face partner sourcing venues, the 
Internet could reduce embarrassment due to rejection by a potential 
partner (Bolding, Davis, Hart, Sherr, & Elford, 2005; Bull, McFarlane, 
& King, 2001; Rietmeijer, Bull, k McFarlane, 2001; Bull k McFarlane, 
2000; McFarlane, Bull, & Rietmeijer, 2000). [77-79] The internet cre-
ated a virtual location for people who share similar interest to gather 
around. 
The global coverage of the internet facilitates interactions without 
boundaries. People could come together if they share similar values 
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or practices. The internet does not inherently censor any information. 
It provides a neutral platform for free-flow exchange of information. 
Any idea or behaviour can find their audience through open exchange. 
Behaviour that only a few isolated people practice can be reinforced 
and amplified when like people come together to share their idea. [80 
This could explain the recent increase of risky behaviours observed 
in the gay community. Those risky behaviours included barebacking 
(unprotected anal intercourse) [81-86], bug chasing (HIV-negative men 
who seek out partners who will infect them with HIV), and gift giving 
(HIV-positive men who seek to pass HIV to seronegative men, thus 
giving the "gift" of HIV to an uninfected individual). [87 
1.5 HIV Prevalence of MSM in Hong Kong 
According to the UNAIDS/WHO definition, Hong Kong has been de-
scribed as one of the cities with low level of HIV infection (HIV preva-
lence < 0.1%). Sexual transmission has been the major driving force 
of the HIV epidemic in Hong Kong. In 2007, sexual transmission ac-
counted for 65.5% of the total reported HIV cases in Hong Kong. Injec-
tion Drug Users (IDU) accounted for only 10.4% of the total number of 
new infections in 2007. HIV prevalence among IDU remains at a very 
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low level (less than 0.5%) over the years (Department of Health, 2008). 
It is largely because of the widely accessible methadone treatment in 
Hong Kong. [88,89] Only 1 case was infected through perinatal trans-
mission and 2 were infected through blood transfusion in the year prior 
to their interview. However, a substantial number of cases refused to 
reveal their cause of infection. [90 
Majority of the infected cases in Hong Kong are male. The man to 
women ratio is about 5:1. Historically, homosexual men accounted for 
most of the infections since HIV was first discovered in Hong Kong. 
But from 1993 onwards, heterosexual men dominated the route of HIV 
transmission. Starting from 2005, homosexual transmission once again 
became the primary route of HIV infection. The number of newly 
diagnosed HIV cases in homosexual men was higher than the number 
reported in heterosexual men. 
A rapid increase in newly diagnosed HIV cases in MSM has been 
observed. In 2003, a total of 45 reported HIV infections in Hong Kong 
were transmitted through homosexual intercourse. The number dou-
bled in 2005 (a total of 86 new cases from homosexual transmission), 
and tripled in 2007 (a total of 152 new cases from homosexual trans-
mission). [90 
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HIV prevalence among MSM has doubled in 2 years. In 2005, about 
500 MSM were tested for HIV at an AIDS organization. The preva-
lence was about 2% (Department of Health, 2006b). [91] In 2006, a 
survey on HIV prevalence and risk behaviours among MSM was con-
ducted in gay-oriented saunas and bars. Out of the 859 MSM tested 
for HIV, about 4% of them were tested HIV positive. [92 
The increasing HIV prevalence among MSM in Hong Kong has 
raised public health concern. However, no one has a definite answer 
to the driving force behind the recent epidemic. In 2005, a molecular 
study identified a cluster of HIV-1 subtype B infection. The clus-
ter consisted of 20 individuals, 15 of them contracted HIV through 
unprotected homosexual or bisexual intercourse. Further investigation 
suggested that individuals in the cluster shared similar behavioral pat-
tern, which included practicing UAI with men, having sex with Casual 
Partners, using internet as a source to identify sex partners, and using 
soft drugs during sexual activities. [93] Further, a recent study com-
pared sexual behaviours of HIV patients who were infected before 2001 
and who were infected on or after 2002. The location for partner sourc-
ing and the location for sex, namely partnership pattern, had changed 
in the recent years. An increased usage of soft drugs was found among 
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the recently infected patients. However, safer sex practices remained 
the same across the two periods of time. [94 
It was showed that the increase in HIV prevalence in Hong Kong 
was not becaues of an increase in individual risk behaviours. Other fac-
tors, such as partnership pattern, and the characteristics of the MSM 
network, might have an important role on the spread of HIV within 
the community. The present study aimed at studying the partnership 
pattern and the sexual network of MSM in Hong Kong. A literature 
review was conducted to explore previous researches on MSM's sexual 
network and partnership pattern. The methodologies used and the 
research findings are discussed in the next chapter. The results from 
the literature review were used to design the framework of the present 
study. 
• End of chapter. 
Chapter 2 
Literature Review 
The goal of this literature review is to describe and evaluate available 
research findings on the impact of social network and partnership pat-
tern on HIV transmission among MSM. I reviewed research findings on 
the impact of partnership pattern and/or sexual network on HIV trans-
mission in homosexual men. Individual risk factor associated with HIV 
infection is not the focus of this literature review. Then, I explored 
the use of social network analysis in HIV research. The pros and cons 
of this methodology was examined, and its applicability to the design 
of the current study was considered. Finally, with reference to previ-
ous network studies with homosexual men, gaps in understanding the 
current situation in Hong Kong were identified. 
21 
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2.1 The Literature Search 
Figure 2.1 shows the flow diagram for the literature review process. 
Six keywords were generated to identify previous work on the associa-
tion between partnership and HIV transmission. Both cross-sectional 
and prospective studies were included. Two databases, Pubmed and 
PsycINFO, were chosen as the search platform. Pubmed was selected 
because it covers the MEDLINE database, as well as other health-
related disciplines. On the other hand, the PsycINFO database con-
tains citations related to the field of psychology, including health-
related behavioural studies. These two search engines should provide 
a good coverage of the medicine, psychology, and behavioural science 
literatures. Six keywords were used to search the databases一"MSM"； 
"homosexual" ； "HIV" ； "partner" ； "partnership" ； and "social network 
analysis". Hand-searching of these databases was not performed. I at-
tempted to use the Google Scholar search engine to look for additional 
information. However, I found no additional useful information. 
Duplicated results from the 2 search engines were removed. Irrele-
vant articles were excluded from this literature review according to the 
following criteria. Articles that are not written in English, and articles 
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that reported on results from primary data because I want to locate 
studies that are specifically looking at social network. After that, the 
content of the remaining articles were explored. 
Studies that (1) examined partnership pattern of non-HIV infected 
MSM; or (2) applied social network approach in understanding HIV 
related risky behaviours were included in the literature review. Both 
cross-sectional and prospective studies were include. Since my focus 
is on how social network of MSM might influence HIV transmission, 
studies that (1) were not conducted with MSM; (2) only explored sex-
ual behaviours after HIV infection; (3) studied the risk of contracting 
HIV through non-homosexual contacts; (4) examined the risk of con-
tracting diseases other than HIV (e.g. sexually transmitted diseases); 
(5) investigated HIV prevalence and individual risk factors associated 
with HIV infection; and (6) evaluated the effectiveness of HIV pre-
vention studies; were excluded from this review. Finally, the reference 
lists of the reviewed articles were scrutinized. Relevant articles were 
included in the review. 
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2.2 Results 
Two hundred and eighty-nine articles were identified by searching the 
6 keywords in the two databases. Seventy-six articles were excluded 
because of (1) duplication; (2) articles presented in other languages, 
and (3) reports using non-primary data. Content of the remaining arti-
cles were reviewed and a total of 208 studies were considered irrelevant 
and excluded. The reference lists of the remaining 6 selected articles 
were scrutinized. Two more studies were identified and included in the 
literature review (this result is shown in Figure 2.1). 
The summary of the 8 articles is shown in Table 2.1. Two studies 
were published in 1995, the remaining were published after 2000. Five 
studies were conducted in the United States, 2 were from Australia us-
ing the same dataset, and 1 was from China. In the following sections, 
I will describe the reasons why network studies were conducted, follow 
by an exploration of the methodologies used. Then I will discuss the 
major findings from the articles, and finally, their implications on the 
design of the current study. 
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Table 2.1: Summary of Literature Review 
Citation Year of Study Country Study Design 
Morris et al., 1995 1990-1991 New York, Cross-sectional 
United States 
Service et al., 1995 1993-1994 San FVancisco, Longitudinal 
United States 
Bingham et al., 2003 1999-2000 Los Angeles, Cross-sectional 
United States 
Choi et al., 2003 1999-2000 Los Angeles, Cross-sectional 
United States 
Smith et al., 2004 2002 Melbourne, Cross-sectional 
Australia 
Smith et a l , 2006 2002 Melbourne, Cross-sectional 
Australia 
Berry et al., 2007 2004 San Francisco, Cross-sectional 
United States 
Choi et al., 2007 2004—2005 Shanghai, Cross-sectional 
China 
2.3 Reasons to Conduct Social Network Study 
Study of MSM sexual networks first started in early 1990s. During 
that period of time, it was observed that young gay men had a higher 
rate of risky sexual behaviour. It led the media to predict an outbreak 
of an AIDS epidemic in the gay community. [95] Substantial researches 
have been conducted to explore individual factors associated with HIV 
infection. However, little was known about the impact of sexual net-
work. In 1995, two studies measuring partners' characteristics and its 
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Table 2.2: Finding from Literature Review 
Citation Participants N Study Outcome 
Morris et al.’ 1995 Gay men, 712 Effect of partners' age on HIV infec-
Aged 18-24 tion 
Service et al., 1995 Gay men, 428 Sexual mixing patterns of both HIV 
Aged 18-29 seropositive and seronegative young 
MSM 
Bingham et al., 2003 MSM, 438 Effect of partners' characteristics on 
Aged 23-29 racial differences in HIV prevalence 
Choi et al., 2003 A P P MSM, 303 Characteristics of sexual partner-
Aged 18-39 ships among API MSM 
Smith et al., 2004 MSM, 202 Structure and composition of MSM 
Aged 18+ social network 
Smith et al., 2006 MSM, 206 Association between social network 
Aged 18+ and unprotected anal intercourse 
Berry et al., 2007 MSM, 1574 Sexual mixing patterns in terms of 
Aged 18+ age and race 
Choi et al., 2007 MSM, 477 Impact of sexual network on HIV 
Aged 18+ transmission 
- • . - • 
“Asian Pacific Islander 
relation to HIV transmission were published. [95,101] I was unable to 
locate any study that explored the impact of MSM's sexual network or 
partnership pattern on HIV transmission between 1996 and 1999. In 
2000, a discrepancy between HIV prevalence and HIV risk behaviours 
was detected in the United States. In that year, the incidence and the 
prevalence of HIV infection varied across ethnics groups. The highest 
HIV prevalence was found among African American MSM (14.1%), 
followed by Latino (6.9%), White (3.3%), and Asian Pacific Islander 
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(3.0%) (Valleroy et a l , 2000). However, their rates of sexual risk be-
haviour were comparable. This led the researchers to re-examine the 
effect of sexual network on HIV infection among MSM. Two studies 
explored the sexual networks of African American MSM [96,97], and 
one examined the sexual networks of Asian Pacific Islander MSM. [98 
In Australia and China, a few studies on MSM sexual networks have 
been conducted. In Australia, it has been shown that the social net-
work of injection drug users would affect their sexual and drug-taking 
behaviours. However, little was known about MSM social and sex-
ual network. Smith and colleagues [99’ 100] conducted the Victorian 
Networks Study (Vines) to explore the composition and the structure 
of homosexual men's social and sexual networks in Australia, and its 
impact on unprotected sexual activities. 
In China, the rising HIV prevalence was a global concern. [17] It 
was predicted that other than drug injections, sex would become an-
other efficient channel of "HIV spread" in China. However, limited 
studies have been conducted to explore the potential spread among 
homosexual men. Choi and colleagues set up a study to measure the 
influence of social and sexual network on the spread of HIV among 
MSM in Shanghai in 2004 and 2005. 
CHAPTER 2. LITERATURE REVIEW 29 
2.4 Review on Methodologies 
2.4.1 Data Source 
The reviewed studies can be classified into two categories according to 
their source of data. Half of the studies collected primary data from 
the population. The other half performed secondary analyses on data 
that were collected as part of larger surveys. 
Morris and colleagues [95] used data from the Longitudinal AIDS 
Impact Project. This seven-year longitudinal project was started in 
1975 in New York City. Morris and colleagues analyzed data collected 
during the final wave of the project. Service and Blowers [101] used gay 
respondents' data from the San Francisco Young Men's Health Survey 
SFYMHS). SFYMHS was designed to study HIV infection in homo-
sexual and bisexual men in San Francisco. The remaining 2 articles 
analyzed survey data from the US CDC. Bingham and colleagues [96 
used data from the Young Men's Survey (YMS). YMS was conducted 
in 7 metropolitan area in the United States, with a minimum sample 
size of 500 in each survey site. The data from Los Angeles was se-
lected in Bingham's study. Similarly, Berry and colleagues [97] used 
data from the surveillance system that collects cross-sectional data 
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from injection drug users, MSM, and heterosexuals at high risk of con-
tracting HIV. A total of 17 cities in the United States were selected as 
the study sites, but only data from San Francisco in 2004 were used in 
this study. 
2.4.2 Sampling Methods 
Snowball Sampling was used in two studies. [17,95] The Longitudinal 
AIDS impact Project, which Morris and colleagues chose for their data 
analysis, first recruited participants from diverse channels or sources 
within the gay community. The subjects were then instructed to invite 
3 gay friends to participate. The process continued until it reached the 
fifth wave of respondents from the initial sample. Similarly, Choi and 
her colleagues recruited their first wave of subjects through outreach 
activities at MSM venues, such as bars, dance clubs, and restaurants. 
Participants were given "recruitment coupons" to invite other MSM to 
participate in the study. The recruitment process lasted for 10 months, 
with no limitation on the number of recruitment wave. 
Services and Blowers [101] and Bingham et al. [96] used randomly 
collected data from larger population surveys. Services and Blowers 
used data from SFYMHS. The SFYMHS cohort was randomly se-
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lected from the household record of single men in 21 census tracks in 
San Francisco. Unmarried young men between the age of 18 and 29 
were interviewed, regardless of their sexual orientation. Given the ge-
ographic distribution of gay men in the cities, the authors argued that 
such sampling method should give them representative random sample 
of gay men in San Francisco. On the other hand, Bingham et al. used 
part of the data collected from YMS. "YMS combines outreach tech-
niques with standard methods of sample surveys to enumerate, sample, 
and estimate prevalence outcomes of a population of young men who 
frequent public venues and who have sex with other men". [102, p.139 
The YMS team identified the time period and the public venues that 
MSM frequented through interviews with stakeholders, focus groups 
conducted with young MSM, and examination of publications regard-
ing venues catering for the gay community. A total of 223 venues 
and associated time period were identified. These were then randomly 
selected for subject recruitment over a 9 month period. 
Convenience Sampling was employed in Choi's study. [98] The re-
search team of Choi approached MSM of Asian descent from either 
members of Asia Pacific Islanders (API) organizations, friends of those 
members, and venues that were popular gathering points of API MSM 
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(bars, clubs, coffeehouses, bookstores, and schools). 
A mixed strategy was adopted by NHBS, which was selected as the 
data source for Berry's study. [97] NHBS randomly selected venues 
that MSM congregated, which included bars, clubs, organizations, and 
street locations. The research team then approached eligible samples 
systematically from the selected venues. 
Lastly, Smith et al. [99, 100] conducted the Victorian Networks 
Study (Vines) in Australia. Generative network sampling was adopted 
in the initial recruitment stage. The rationale of generative network 
sampling was similar to snowball sampling strategy. Interviewees were 
asked to invite all the people they have named within their social net-
works to participate in the study. Five key informants known to the 
researchers were the initial seeds of the study. They were asked to 
invite their friends that they have named to join the study. The re-
cruitment process continued until no further interviewees were referred. 
A supplementary recruitment was conducted due to the low recruit-
ment rate through the generative network sampling approach. The 
authors further recruited participants through advertisements in local 
newspaper and radio broadcast. Generative network sampling was also 
applied to participants recruited from the supplementary recruitment. 
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2.5 Review on Major Findings 
2.5.1 Individual Characteristics 
The highest HIV prevalence was found among African American MSM 
in San Francisco in 2007 (22.6%). [97] HIV prevalence from other stud-
ies was in the teens. The Chinese MSM in Shanghai has the lowest 
HIV prevalence (1.47%). 
Unprotected anal intercourse and number of sex partners were the 
major individual risk indicators used in these studies. In the last 
decade, young MSM were more likely to report unprotected recep-
tive anal intercourse than older MSM (30% vs. 14-16%) (Morris et 
a l , 1995). More recently, MSM in China reported the highest rate of 
unprotected anal intercourse in the 6 month period prior to the sur-
vey (57.0%), followed by Bingham's sample in 2000 (40.0%). Berry 
reported the lowest rate of UAI among black MSM in San Francisco 
in 2004 (22.8%). 
It was found that 98% of young (18-29 years old) MSM in San 
Francisco had more than 1 sex partners. [101] The percentage of par-
ticipants with 6 or more sex partners during a 6-month period prior 
to the study in China was 15%. [17] In the United States, the per-
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centage was 27 in Bingham's study. [96] Choi's study in Los Angeles 
reported 21% of the participants had sex with 4 or more sex part-
ners in the last 6 months. [98] In Australia, the authors presented re-
sults for a 12—months period. About 34% and 50% of the participants 
reported having 6 or more anal sex partners and oral sex partners, 
respectively. [99,100 
2.5.2 Partners' Characteristics 
The objective of studying partners' characteristics was to explore po-
tential sexual mixing pattern between the respondent and his partners. 
Sexual relationship involves 2 individuals. If the 2 individuals come 
from 2 different groups, such sexual relationship was defined as sexual 
mixing. To study sexual mixing, a trait is needed in order to classify 
the individuals into different groups. Two criteria should be fulfilled 
in defining a trait. First, a trait should be reliable and quantifiable, 
for example, age. Second, HIV seroprevalence should be significantly 
different among the groups that are divided according to the trait. In 
the reviewed articles, age and ethnicity were the 2 traits that were 
identified that explained the HIV epidemic among MSM. Two terms 
are frequently used in studying mixing, they are assortative mixing 
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(like-with-like) and disassortative mixing (like-with-unlike). 
Disassortative mixing in age was a major determinant in the spread 
of HIV. The results of the studies confirmed that MSM who had sex 
with an older partner would have a higher risk of HIV infection. Ser-
vice and Blowers [101] explored the sexual networks of a group of 
HIV-positive and a group of HIV-negative MSM. They concluded that 
the two sexual networks were different in terms of the age of their sex 
partners. HIV-positive MSM tended to have sex with older partners. 
They used partners' age and risk behaviour data to predict HIV se-
roconversion rates of a group of MSM. Their findings suggested that 
disassortative mixing in age predicted HIV infection, and it should be 
considered as a risk factor for HIV transmission. 
Several reasons were put forward to explain why having sex with 
older partners enhanced the risk of infection. Choi and colleagues [98' 
argued that in their findings, reported sex partners who were older than 
the respondents were more likely to be HIV positive and had history of 
injection drug use. Therefore, having sex with older partners enhanced 
the risk of HIV infection. Further, the increased infection risk with 
older partners could be explained by "power dynamic" in homosexual 
relationship. They suggested that younger partners might feel less 
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powerful about asserting themselves, and they had fewer experience 
and negotiation skills on practicing safer sex. 
On the other hand, Berry and his colleagues [97] suggested that 
older cohort had a high cumulative prevalence of HIV compared to 
the younger cohort. This was especially true after the introduction of 
HAART because HIV-infected people can now live a normal life for 
years. Therefore, intergenerational sex would be responsible for the 
HIV prevalence as HIV continues to transmit from the older generation 
to the younger one. 
Mixing in ethnicity was explored in studies that were conducted 
in the United States, where people from different ethnic groups re-
side. Unlike sexual mixing in age, disassortative mixing in ethnicity 
might not be a major cause of the HIV epidemic. In the study of Choi 
et al. [98], a high level of disassortative mixing in ethnicity was ob-
served. However, unprotected sexual behaviours were uncommon with 
partners of different ethnicity. The results of the study by Berry and 
colleagues echoed Choi's findings. They argued that people from the 
same ethnic group might create a closely interconnected sexual net-
work. Once HIV entered the network, it spread quickly through it. 
The connectivity of the network served as a potential reason for the 
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high HIV prevalence among African American MSM. [97" 
Instead of just focusing on partners' characteristics, the study from 
Australia explored the effect of events characteristics on sexual risk be-
haviour. Their sample reported a total of 733 sexual events in the year 
prior to the survey. The participants were asked to report their rela-
tionship with partners from each of the sexual events, their partners' 
HIV status, the location where the sex took place, and whether their 
partners were under the influence of drugs or alcohol. The association 
between these characteristics and unprotected anal intercourse were 
explored. Unprotected anal intercourse was more likely to take place 
if the relationship with the partner was classified as regular, the HIV 
status of the partner was undetermined, and the sexual activity took 
place in a Sex on Premises Venue (SOPV). SOPV is unique to Aus-
tralia. These are commercial venues where MSM go to find each other 
for casual, usually anonymous, sex. [103] The authors argued that the 
settings of where the sex took place were important predictors of sex-
ual risk behaviour. Other than individual characteristics, this article 
emphasized the importance of how contextual factors shaped sexual 
behaviour. 
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2.5.3 Network Characteristics 
In the 8 articles selected for this literature review, 2 reported the asso-
ciations between the characteristics of network and sexual behaviours. 
Characteristics of network include network size and network density. 
Network size is the total number of people named by the participant 
plus the participant himself. For example, the network size of an in-
dividual will be 9 if he names 8 people in his social network. Network 
density refers to the proportion of people who know each other within 
the network (number of relationships observed / potential number of 
relationships). Network density score varies from 0.0 to 1.0. For exam-
ple, in a network with 5 members, the potential number of relationships 
is 10 (i.e. everyone knows each other within the network). If all mem-
bers knew each other in a network of 5 people, the density score is 1.0. 
If only 3 relationships exist, the density score becomes 0.3 (relationship 
observed / potential number of relationship, that is 3/10). 
Smith and colleagues [99] explored the social network of MSM in 
Australia, and its associations with their sexual behaviours with same 
sex partners. They explored 2 networks in their study, the closest 
network and the regular network. Closest network consisted of peo-
ple whom they talked to regularly and shared personal feelings and 
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thoughts. Regular network consisted of people whom they seek out 
on a regular basis, but not close to the participant. The networks 
consisted of partners, family members, and friends. Participants were 
asked to name up to 20 people from each network. It was found that 
social network with high density was associated with a large number 
of sex partners. 
In the study conducted by Choi and colleagues [17], they explored 
the social networks and the sexual networks of MSM in China. So-
cial network was classified into contact networks and conversation net-
works. Contact networks consisted of people whom the participants 
spent most of their leisure time with, while conversation networks con-
sisted of people whom they discussed important issues with. Sexual 
networks were divided into male partners and female partners. Par-
ticipants were asked to name up to 5 people from each network. A 
high level of overlapping was found between social network and sexual 
network, which means that most of the people named in the social 
network were named in the sexual network as well. At the aggregate 
level, the mean age of the respondents was approximately the same 
with their male sex partners (28 vs 29 years old). However, individual 
level data was not available to conclude whether age mixing happened 
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or not in this network. Fifty-two percent of the partners were reported 
to have sex with the respondents in the last 6 months. The relation-
ship between the respondents and their partners were not very stable 
(mean duration approximately 6 months) 
Study of the MSM social network is not common among current re-
searchers. The results of this literature review showed that partnership 
pattern and partner characteristics are important factors in the HIV 
transmission dynamics. The omission of network data is a significant 
drawback of the mainstream studies. 
2.6 Critique 
Limited studies have been conducted to explore the impact of sexual 
network on HIV transmission. Since the Morris study in 1995, there 
were only a handful of studies that try to look into the network char-
acteristics of MSM community. The majority of the published studies 
on HIV transmission focus on individual risk behaviours, such as con-
dom use and number of sex partners. Individual risk behaviours are 
certainly major factors for HIV transmission. Researchers tried to 
quantify the risk of contracting HIV by counting the prevalence of un-
protected anal intercourse. That method assumes that every instant of 
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unprotected intercourse carries the same risk. So the more unprotected 
sex one has with more partners, the higher the chance of contracting 
HIV for the MSM. 
However, individual factor or individual behaviour alone does not 
lead to HIV infection. Sexual intercourse requires two people. In 
order to better estimate the risk of contracting HIV, one must look 
at the partners' risk profile as well. One can measure all kinds of 
individual risk behaviours meticulously. However, there is one condi-
tion that must be fulfilled before any individual risk behaviours means 
anything一the most important prerequisite for HIV transmission to 
take place—is to have a partner who is HIV positive. Studies that 
look at individual risk behaviours simply turn that important prereq-
uisite into an assumption. It is a reasonable assumption at the first 
glance. If one contracted HIV, they must have gotten it from someone 
else. Unprotected sexual intercourse is automatically assumed to have 
put the person at risk. And the level of risk is assumed to be constant 
for the whole population. These assumptions break down when one 
consider the scenario of MSM who only have unprotected anal inter-
course with HIV negative partners. Under the conventional paradigm 
of risk quantification from behaviours alone, this person still faces a 
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certain level of risk. But we know that is not the case in reality—this 
person would have no risk of contracting HIV at all no matter how 
many counts of unprotected anal intercourse took place. This demon-
strated that the characteristics of partners cannot be an assumption, 
they must be measured. This is where the study of social networking 
comes into play. 
Social network analysis condenses network information into a quan-
tifiable measure. A full network analysis requires every single member 
of a community to report all of their contacts that ever happened. 
That would require everyone to have a good memory and a willingness 
to disclose all details of their life, which would never happen in a real 
life situation, especially in the MSM community where frequent casual 
sexual relationships is common. The only possible way to achieve the 
required details and coverage would be to have the ability to track 
everyone in a community 24 hours a day, 7 days per week. That would 
be a tremendous technology feat by itself, while assuming it is fine to 
disregard individuals' right to privacy. The cost to conduct a full net-
work study is enormous. A lot of manpower will be needed to conduct 
such study, not to mention the time a participant must spend to recall 
and describe all of their relationships. The difficulties in conducting a 
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systematic and comprehensive social network analysis might be one of 
the reasons for the limited number of studies. 
Smith et al. [99] tried to side-step the issue of recall failure by 
asking the participants in their study to name up to 20 people whom 
they have very close contact with on a regular basis. However, this 
introduced another bias because this procedure would filter out all the 
Casual Partners. Choi et al. [98] asked the respondents to describe in 
details about the 3 most recent partners. This approach could provide 
more accurate information on the partners because of recentness of 
the relationship. However, they potentially ignored a large number 
of relationships by only describing three. There is always a trade-off 
between level of details and the extent of network coverage due to cost 
concerns. But it does limit the generalizability of the results. 
Further, assuming everyone is willing and is able to provide an ac-
curate recall, what kind of information do the researchers need? One 
must keep in mind that many of the partners would be Casual Part-
ners. In a casual relationship, limited personal information would be 
disclosed. They might recall how good-looking the partner is, and how 
they had a good time and all. But those are not the information that 
researcher would look for. The only useful information that one might 
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get from the case would be the approximate age and ethnicity of the 
partner, which has been demonstrated in some of the reviewed arti-
cles. Choi et al. [98] measured more partner characteristics, but at the 
expense of reduced network coverage. The study by Smith et al. [99 
measured quite a few sociodemographics, behavioural, and network 
characteristics. However, their primary outcome is number of anal 
sex partners, which does not automatically translate to risk because it 
didn't measure any risk behaviour (unprotected anal intercourse). 
Despite the barriers to conduct social network study, study design 
is another important concern. One of the major weaknesses of cross-
sectional study is the inability to establish casual relationship. So far, 
only one study was conducted in a longitudinal manner, where sexual 
mixing in age was found to be a predictor of HIV transmission. [101 
Further, the time frame of the study also affects the results. The 
cross-sectional studies in this literature review focused on sexual be-
haviours in the 6 to 12 month period prior to the interview. The results 
were then associated with the HIV prevalence at the time when the 
interview took place. As such, the authors assumed that the 6 to 12 
month sexual behaviours prior to the interview were linked to their 
respondents' current HIV status. The drawback of such assumption is 
CHAPTER 2. LITERATURE REVIEW 45 
that the research outcome might not be the results of the sexual be-
haviours explored. A HIV-positive participant might get his infection 
in 2 years ago, just that he was not aware of this HIV seropositive 
status. 
In studying social network of MSM, a full network analysis has not 
been attempted to date. The most likely reason is the costs of doing 
such study. All of the identified studies only attempted to measure 
egocentric network. Egocentric network of a person refers to themself 
and indiviauls who are "connected" to them. Analysis of egocentric 
network can provide a reasonable first approximation of individual HIV 
risk. However, even that is plagued with problems. The tendency for 
MSM to have multiple Casual Partners can reduce the accuracy of 
the estimation. Moreover, the previous studies might have measured 
the behaviours during a time that was not related to the HIV infec-
tion of their subjects. Furthermore, migration or network mobility are 
important factors that need to be considered. These have not been 
considered in those studies. 
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2.7 Implication 
This literature review demonstrated the importance of sexual network 
in determining the spread of HIV within a community. By acknowl-
edging the importance of sexual network, I have not disregarded the 
importance of individual behaviours on HIV infection. For example, 
if the sexual network of an individual only consists of HIV-positive 
partners, his risk of HIV infection would be very high. However, if this 
individual properly uses a condom in every sexual activity, his risk of 
contracting HIV would be quite low. The composition of sexual net-
work determines the risk of infection of an individual at a macro-level. 
And the actual infection is largely determined by individual behaviour, 
which is the micro-level. Therefore, to examine the dynamic of HIV 
transmission within a community, data on both sexual network and 
individual behaviours are needed. 
The limited number of articles I found from the literature review 
showed that study of network characteristics in MSM population has 
not been the focus of mainstream researchers yet. Although there are 
other studies that explored the contribution of social network in HIV 
transmission, I only found 8 articles that focused on the network of 
MSM. Although this approach is still in its infancy, there are already 
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some interesting findings. A number of studies showed that one of 
the characteristics of MSM is multiple partners. Multiple partnerships 
amplifies the risk of HIV infection resulted from risk behaviours such 
as unprotected anal intercourse. However, from the literature review, 
I know it is important to consider another piece of critical information, 
which is the characteristics of the partners. Age and ethnicity of part-
ners were found to affect the risk of HIV infection in some populations. 
Since the population in Hong Kong is predominantly ethnic Chinese, I 
did not expect ethnicity to play any important role in the HIV trans-
mission dynamic in Hong Kong. Migration can be an important factor 
for determination of epidemilogy of HIV in the population. However, 
it was not considered in this study. And since I was exploring the 
transmission dynamics in the local context, the effect of migration was 
not included in this study. On the other hand, I intend to measure 
whether the MSM in Hong Kong exhibits a similar age-based partner 
selection pattern. Other than age, I also planned to explore the effect 
of other characteristics of partners, details of which were explained in 
the methodology chapter. 
Previous researches were either focusing on individual factors or 
sexual network properties. This study attempted to combine the two 
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to explain the recent increase of HIV infection among MSM in Hong 
Kong. Instead of focusing on the social network of a group of MSM, 
I intended to explore their sexual connections which were related to 
their HIV infection. Wi th limited time and resources, a cross-sectional 
design was used. In order to avoid the methodological problems men-
tioned in the previous section, a group of recently HIV-infected MSM 
was recruited. Their sexual network, partnership pattern, and sexual 
behaviour in a 1-year period prior to their infections, which were be-
lieved to be related to their HIV infection, were explored. I used their 
degree of relatedness, instead of simple linkage, to explore the config-
uration of their sexual network. I also used the concept of network 
density from social network analysis to further describe the properties 
of MSM sexual network. 
• E n d of chapter. 
Chapter 3 
Methods 
3.1 Study Design 
This is a cross-sectional study to describe the risk of HIV infection 
among a group of recently HIV-infected MSM in Hong Kong. The 
study focused on their sexual networks, partnership pattern and be-
havioural pattern in the 1 year period prior to their HIV infection. 
This was a collaborative study conducted by the HIV research team 
of the Stanley Ho Centre for Emerging Infectious Diseases from the 
Chinese University of Hong Kong, and the Special Preventive Pro-
gramme from the Centre for Health Protection, Hong Kong. I was 
part of the research team, and I was responsible for the logistics and 
the coordination of the study. The questionnaire of the present study 
49 
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was adapted from a recent study of MSM in Hong Kong. [94] I modi-
fied the questions, and the final version was approved by the research 
team. I also supported the rolling out of the study, data collection, 
and data analysis. 
3.1.1 Sampling 
Participants were recruited from the Integrated Treatment Centre, a 
clinic that specialized in HIV treatment in Hong Kong. Men who were 
(1) 18 years old or above; (2) infected via homosexual transmission; (3) 
diagnosed wi th HIV within 1 year prior to the date of interview; and (4) 
local Chinese were eligible to participate in the study. Participants who 
were not infected in Hong Kong, or were determined as not mentally 
suitable for participation by the research nurse were excluded. 
Between July 2007 and March 2008, a nurse at the HIV clinic 
screened the patients who returned for consultation. The nurse no-
tified me in advance when eligible patients came back for consultation. 
They sent a weekly appointment list to me at the end of each week. The 
weekly appointment list included the clinic number (a unique identifi-
cation number) of eligible patients who would be returning for consul-
tation in the following week, and their scheduled time for consultation. 
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I went to the clinic at the scheduled appointment time and waited for 
potential participants. Nurses in the clinic referred the potential par-
ticipant to me after their consultation. The study protocol, the issue 
on confidentiality, and their right to non-participation were explained 
to the potential participants. A written consent was obtained before 
commencement of the interview. Each interview lasted from 30 to 45 
minutes. 
3.1.2 Termino logy 
In Hong Kong, there are some terms that have specific meaning to the 
local MSM community. Before going into details of the questionnaires, 
a few terms were explained in the following section. 
Year of Diagnosis 
The Year that the participant was diagnosed as infected with HIV. 
Year of In fect ion 
This is a speculated time (which Year) when the infected occured. The 
speculation was made by the study participants themselves. 
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Partner Type 
The MSM in Hong Kong classified their same-sex partner(s) into one of 
four types: Lover (Cantonese:情人〉；Regular Partner (Cantonese: 
波友〉；Casual Partner, and Money Boy. A partner who is emotion-
ally attached—who supported each other, and shared happiness and 
sadness in life—is classified as Lover in a same-sex relationship. Reg-
ular Partner refers to any male sex partner who had regular sexual 
contacts with the respondent, but the respondent does not feel emo-
tionally attached. On the other hand, any sexual activity that takes 
place before a long-term relationship is established, for example "one-
night stand", is defined as casual relationship. This type of partner is 
categorized as Casual Partner. Lastly, Money Boy is defined as male 
sex partner who was paid for sex. Lover and Regular Partner imply a 
steady and lasting relationship. On the contrary, Causal partners and 
Money Boy are quick and one-off relationship. 
Locations Frequented by M S M 
Five types of venues or occasions were identified as major locations for 
partner-sourcing. Government-run public toilet is the traditional place 
to seek sex partners. I t is managed by the Food and Environmental 
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Hygiene Department in Hong Kong, and are open to public 24 hours 
a day. There are altogether 424 public toilets under the supervision 
of the Department, but only a few are used by the MSM to seek sex 
partners (one located in Central, one in Wan Chai and one in Mong 
Kok). Most of the public toilets were renovated recently. The size of 
the toilet stall is much smaller, along with stronger lighting. The new 
design is less suitable for sexual activities. As a result, public toilet is 
no longer a popular venue for partner-sourcing. 
Gay bar is a popular venue for social gatherings. Most are located 
in the Central and Tsim Sha Tsui district. Their operations are similar 
to bars for the general public. They sell snacks and drinks, and are 
equipped wi th karaoke facilities. The major difference is the profile of 
their customers. The clientele of gay bars are mainly MSM. Women 
and heterosexual men are not likely to frequent the gay bars. Gay bars 
are usually run by gay men, and it provides a good opportunity for 
MSM to look for potential sex partners. 
Gay-oriented saunas are common for partner sourcing in the recent 
decade. The nature of the establishments一that patrons could be at 
least partially naked—provide opportunities for MSM to look for po-
tential sex partners. Gay-oriented saunas also provide rooms for sexual 
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activities to take place within the premise. These saunas are mainly 
located in the Central, Wan Chai, Causeway Bay, Tsim Sha Tsui, Yau 
Ma Tei and Mong Kok area. They usually have a washroom, a large 
massage bathtub in the public area, and several private rooms. A visit 
to such sauna requires an entrance fee of around $200 to $300 per per-
son. MSM identify their sex partners in the bathtub, and then have 
sex in a private room. Gay-oriented saunas are divided into different 
subtypes according to the body shape of the patrons. For example, 
"chubby sauna" only serves gay men who are fat, and "muscle sauna" 
only welcomes gay men who look masculine. A few gay-oriented saunas 
are "mixed", which means they welcome gay men regardless of their 
body shape. "Mixed saunas" only operate in districts with high pop-
ulation densities, such as Causeway Bay and Mong Kok. 
Sex party is gaining popularity as an event for MSM to meet sex 
partners. Such party is usually organized by a small group of MSM, 
and is normally held in a hotel room or the home of one of the par-
ticipants. Soft drugs such as Ecstasy, Methylamphetamine, Ketamine, 
and Poppers, are commonly used in the parties. Sometimes Viagra is 
used to counteract erectile inhibition caused by consuming soft drugs. 
Lastly, some of the MSM's partners are introduced by their friends. 
CHAPTER 3. METHODS 55 
These are usually facilitated by social gathering events such as club-
bing and dinner. This type of partner acquaintance is classified as 
social gatherings. 
Apart from physical locations, internet is another popular tool for 
MSM to source their sex partners. Chatrooms, Instant Messaging 
(IM), or Bulletin Board System (BBS) are commonly used to find sex 
partners. 
Chatroom serves as an online platform for a group of people to in-
teract with each other. One major chatroom for MSM in Hong Kong is 
organized by www.gayhk.com. Participants can enter a short descrip-
tion of themselves, such as age, weight, height, body size and their 
sexual role (insertive or receptive role in anal sex) or list the criteria 
of their ideal sexual partners. Every one can access the chatroom with 
no restriction and registration, which means that it is easy to interact 
with unknown person. Chatroom for MSM in Hong Kong is primarily 
used for seeking sex partner, while only a few use it primarily for online 
chatting. 
Instant Messaging Programme refers to programme for instant on-
line interactions. For example, Windows Live Messenger (MSN) and 
Yahoo Messenger are two popular IM programmes. Each user can ere-
CHAPTER 3. METHODS 56 
ate his own friend list and check the online status of the people on the 
list. I t is similar to chatroom, which allows instant response. How-
ever, IM programmes limited their users to interact with people who 
are already on their friend list. 
Bulletin Board System is an online forum or message board. In 
Hong Kong, www.gayhk.com also operates a BBS for MSM. Partici-
pants are welcomed to start a thread on the BBS or reply to others' 
messages. The topics of interest are not limited to sex. It can be a 
remark on a movie, or a discussion on a social activity. BBS is for 
social interaction, and it is not designed for partner seeking. However, 
MSM may get acquaintance with someone who share similar interests 
and have sex afterwards. Therefore, BBS is included in the study. 
3.2 Instruments 
A self-administered questionnaire, a semi-qualitative interviewing guide, 
and the Bern Sex Role Inventory (Chinese) were used in this study. 
3.2.1 Self-administered Quest ionnaire 
The self-administered questionnaire was adapted from a recent study 
conducted with MSM in Hong Kong. [94] Some of the questions were 
CHAPTER 3. METHODS 57 
modified. The self-administered questionnaire in this study consists of 
3 sections: demographics, setting of infection, and partnership pattern. 
3.2.2 Demographics 
The first section explores participants' demographics and the settings 
of their HIV infection. Demographic information includes participants' 
age, education, current employment status, and residency. 
3.2.3 Set t ing of In fect ion 
Participants were asked about their speculated year of HIV infection, 
reasons for HIV testing, location where they received their HIV tests, 
their response to HIV infection, and their perceived source of HIV 
infection. About the speculated year of HIV infection, it was an es-
timation given by the respondents. Although biological markers or 
laboratory tests are unable to infer the exact date of HIV infection so 
far, previous study suggested that majority of the HIV-positive MSM 
could report an estimated year of HIV infection. [94 
For HIV testing sites, I have listed 10 major HIV testing locations 
in Hong Kong, which could be subdivided into 3 categories. The first 
category refers to clinics and hospitals in private settings. The second 
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includes all public healthcare providers which provide HIV antibody 
test. They are public hospitals, social hygiene clinics (which are de-
signed for patients with STDs), the Integrated Treatment Center and 
the Yau Ma Tei HIV testing site (under the supervision of the Centre 
for Health Protection). The last category refers to HIV testing offered 
by AIDS-specific non-government organizations (NGQs). These NGOs 
provide HIV testing in their office, and on-site HIV testing services in 
gay-oriented saunas. The Hong Kong Red Cross Blood Transfusion 
Service is designed for blood collection, and wil l screen all the col-
lected blood for infectious diseases, but this is not an official testing 
venue for HIV infection. Since some of our patients only knew of their 
HIV status after blood donation, this has been added as one of the 
options in the questionnaire. 
Reasons for HIV testing are listed on the questionnaire. They are 
(1) perceived chance of infection; (2) sex partners were tested as HIV-
positive; (3) encouraged to test for their HIV status; (4) regular HIV 
testing; (5) complications arising from the infection; and (6) infected 
with STDs. Participants are allowed to choose more than 1 answer. 
About the participants' response towards their infection and their 
perceived source of infection, they were asked to rate their level of 
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agreement on the following statements: "Infected with HIV is some-
thing that I have expected", “ I have adequate HIV knowledge at the 
time that I know my HIV seropositive status", “ I know who trans-
mitted the virus to me"，“I contracted HIV from my Lover / Regular 
Partners", “ I contracted HIV from my causal partners", and “ I con-
tracted HIV in Hong Kong". Respndents answered those question on 
a 6-point Likert Scale with answers ranging from strongly disagree to 
strongly agree. 
3.2.4 Par tne rsh ip Pa t t e rn 
Participants were asked to recall their 1-year partnership and be-
havioural pattern prior to their HIV infection. Baesd on field-testing 
that was done prior to the interviews, respondents were able to pro-
vide consistent information about their sexual relationships up to 1 
year prior to their speculated Year of infection. Therefore, we chose 
to ask participants to provide 1-year recall. 
First of all, they were asked to report which types of partners (Lover, 
Regular Partner, Casual Partner, and Money boy) they had during 
that period of time, and the number of partners in each category. Then, 
they were asked to recall their frequency of visiting the premises or 
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internet websites, for partner-seeking purpose, on a 7-point Likert Scale 
(ranging from none to frequent visits to those premises). However, it is 
noted that partner-seeking does not automatically translate into sexual 
activity. 
Respondents were then asked about their location for sex, sexual 
activities, condom use, sexual role, and characteristics of their sexual 
partners. For these questions, a 7-point Likert Scale was used. In addi-
tion, respondents were asked to answer the questions for each partner 
type (Lover, Regular Partner, Casual Partner, Money boy). 
About location for sex, five types of establishments were included 
in the questionnaire. They were public toilet, gay-oriented sauna, sex 
party, hotel, and home. If participants had sex in other premises, or 
countries outside Hong Kong, they were asked to provide the name of 
the premises and the name of the countries. 
For sexual behaviours, participants were asked how often they had 
anal sex, oral sex, and mutual masturbation. They were then asked 
to report how often they had used condom during anal sex and oral 
sex. For anal sex, they were also asked about their practice of the two 
sexual roles (insertive role or receptive role). 
I also asked about the characteristics of their sex partners. Respon-
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dents were asked to report how likely they had sex with partners who 
were 10 or more years younger, 2 to 9 years younger, within 2 year dif-
ference, 2 to 9 years older, and 10 or more years older. These categories 
were used because the respondents found them easy to answer during 
the pilot test. This allowed me to explore the age mixing pattern. 
They were also asked about the ethnicities of their sex partners. 
3.2.5 Semi-s t ructured In te rv iewing Guide 
The semi-structured interviewing guide was divided into 2 parts. The 
first part was designed to collect information on the participants' last 
sexual episode with each of their Lover and/or Regular Partners, if 
they have any. As mentioned in previous section about the definition 
of each partner type), casual sex implies short and one-off relationship. 
Participants might not be able to recall the details of these sexual 
episodes. Therefore, details on the last sexual episode with Casual 
Partners and Money boy were not explored. The second part collected 
data about sexual roles of our respondents. 
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3.2.6 Last Sexual Episode 
For each of the reported partner, participants were asked to provide 
details on when and where they met each other. They were then asked 
about the frequency of sex in the 1-year period prior to their HIV 
infection, and the rate of condom use. After that, they were asked 
to recall their last sex with each of the partner reported. They were 
asked when and where the sex took place, and whether it happened 
before or after his HIV infection. 
They were also asked about the sexual activities involved in that 
sexual episode (whether they had anal sex, oral sex, and/or mutual 
masturbation), their sexual role if they had anal sex, condom use in 
both oral and anal sex, use of soft drugs, and use of Viagra. 
The last part of this section collected data about the characteristics 
of the reported partners. Participants were asked about the age and 
ethnicity of the partner. They were also asked about their partners' 
concurrency status [104], that is, whether they had sex with another 
partner during the same period of time. If yes, they have to recall 
the types of relationship of their partners' and their partner's concur-
rent partner (concurrent Lover, concurrent Regular Partner, and/or 
concurrent Casual Partner). 
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3.2.7 Sexual Role 
In the self-administered questionnaire, a 7-point Likert Scale (ranging 
from 0 "Never" to 7 "Al l of the time") was used to explore the fre-
quency of their sexual role with each type of partners. This question 
was limited to the practice of their sexual roles in the 1 year period 
prior to their HIV infection. In the semi-structured interviewing guide, 
we captured the participants' sexual role in the last 3 years. The par-
ticipants were asked the percentage of time they spent on each sexual 
role. For example, if a participant only practiced the receptive role, 
the percentages of receptive role and insertive role are 100% and 0%, 
respectively. On the other hand, if a participant practiced both sexual 
roles in each of his sexual episode, the percentages for the 2 sexual 
roles are 50% (that is, versatile). The participants were also asked 
about their preferred sexual role, and their perceived sexual role, that 
is whether they perceived they are an insertive partner, a receptive 
partner, or a versatile partner. 
3.2.8 Par tner Selection 
The last section of the interview used open-ended questions to explore 
the criteria or attributes that MSM would use during their partner 
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selection process. Participants were asked about the criteria that they 
would consider when they were looking for potential partners, such as 
the partner's age and the partner's sexual role. They were also asked 
about the reasons for their sexual role selection. 
3.2.9 Bern Sex-Role Inventory 
The Bern Sex-Role Inventory (BSRI) was designed to describe an indi-
vidual according to his or her endorsement of masculine and feminine 
personality characteristics. [105] The author argued that instead of 
characterizing an individual in either of the bipolar ends, the individ-
ual can fall into any point in the continuum. Someone can be masculine 
in general but at the same time possesses some feminine attributes, and 
vice versa. The author employed the concept of psychological androg-
yny to describe individual who endorse both masculine and feminine 
attributes. 
For homosexual men, they are born with a male body, and they are 
expected by the society to perform "sex-appropriate" characteristics, 
that is masculinity. However, when we are talking about male-to-male 
relationship, the gender role between two homosexual men might have 
altered. We employed the BSRI to explore how MSM in Hong Kong 
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describe themselves in terms of gender role characteristics. 
The BSRI consists of 60 items, 20 represents masculine traits, 20 
represents feminine traits, and the remaining are neutral items. The 
interviewee wil l be asked to rate if these items can appropriately reflect 
his personality. A 7-point Likert Scale is used, ranging from 1 ("Never 
or almost never true") to 7 ("Always or almost always true"). Three 
scores wil l be generated: Masculinity Score, the Femininity Score, and 
the Androgyny Score. Masculinity Score is the mean of the 20 mascu-
line items, ranging from 1 to 7. Similarly, Femininity Score is the mean 
of the 20 feminine items. Androgyny Score is the difference between 
the Masculine Score and the Feminine Score. 
A high masculine score and a low feminine score do not only im-
ply an endorsement with masculine attributes, but also a rejection of 
feminine attributes. Similarly, a low Masculinity Score and a high fem-
inine score imply that an individual endorses feminine attributes, at 
the same time rejects masculine attributes. On the contrary, if the An-
drogyny Score is close to zero, it means that the individual endorses 
similar level of masculine and feminine attributes, and is known as 
androgynous. 
The BSRI was designed according to the desired gender character-
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istics in the United States. [105] There is a Chinese version translated 
by a Taiwan study group. [106] I asked for a copy of the Taiwan ver-
sion, and went through the content of the translated version. The 
wordings of most of the items are unique to the culture in Taiwan, and 
the meaning of which are different from the original version if it was 
applied to Hong Kong. Therefore, I decided to re-translate the BSRI 
for this study. 
The original BSRI was first translated into Cantonese Chinese, and 
back-translated into English. The original BSRI was compared with 
the back translated version. The Cantonese Chinese version was pilot 
tested, and it was added as one of the instrument in this study. 
3.3 Data Analysis 
A unique study number was assigned to each participant. None of the 
participant's personal identifiers were collected. A l l collected data was 
entered into a Microsoft Excel spreadsheet. Descriptive and statistical 
data analyses were performed with SPSS version 13.0. Network data 
was analyzed with UCINET version 6.174, while network diagrams 
were constructed using NetDraw version 2.068. 
Descriptive statistics for the answers to each question on the ques-
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tionnaire were generated. These included questions on demograph-
ics, setting of infection, attitudes towards HIV infection, partnership 
pattern, and last sexual episode with Lover and Regular Partners. 
Univariate analysis was then conducted on partner types and sexual 
behaviours. Bonferroni adjustment is used to control for the effect of 
multiple comparisons among the 3 types of partnership (Lover, Reg-
ular Partner and Casual Partner). The p-value obtained from each 
pair-wise comparison was multiplied by the total possible number of 
comparisons (3 in this case) before statistical significance at a = 0.05 
is determined. 
Qualitative data on partner selection was first transcribed in Can-
tonese, and then translated into English for data analysis. The data 
was classified according to the sexual roles of the respondents. The 
most frequent response from each sexual role was presented in this 
study. 
Network analysis was used to assess the network characteristics of 
this sample. The partner sourcing pattern (the events) of the respon-
dents (the actors) was used to define the configuration of the sexual 
networks. A network diagram was first constructed to display the con-
nections of actors and events. Both actors and events were shown in 
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the diagram, and the lines in the diagram represent the connection 
between actor and event. 
Two-mode correspondence analysis was applied to determine the 
clique structure among MSM. Two-mode network analysis is a scaling 
process which incorporates 2 types of data, normally actors and events. 
The aim of such analysis is to demonstrate the relatedness of 2 types of 
data in 1 map. In the 2-mode correspondence map, points representing 
the actor are placed close together if the actors attended mostly the 
same events, points representing the events are placed near each other 
if they were attended by mostly the same actor, and actor-points are 
placed near event-points if those actors attended those events. [107] In 
this study, it explores the relatedness of the participants in terms of 
their preference in partner sourcing. Participants were located close to-
gether in the 2-mode correspondence analysis diagram if they shared 
mostly the same partner sourcing pattern. Clusters were identified 
based on the visualization of the 2-mode correspondence analysis di-
agram. Individual characteristics and the associated partnership pat-
tern of the identified clusters were then explored. 
Lastly, the network characteristics of each cluster were explored. Af-
filiation network was formed by convert the original actor-by-attribute 
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matrix into an actor-by-actor matrix. The attribute was used to deter-
mine the network of the population. For example, 2 actors indicated 
that they were present in the same events. They were considered as 
"linked" because they were "affiliated" with the event that they both 
attended. [108] In this thesis, the location for partner sourcing was 
used as the attribute to determine the network of the population (sec 
page 52). 
Several assumptions have been made to convert the MSM-by-location 
(actor-by-event) matrix (see Figure 3.1) into the MSM-by-MSM matrix 
(see Figure 3.2). First, it was assumed that 2 individuals would have 
a chance of acquaintance if they indicated that they had attended the 
same location for partner sourcing. Second, their chance of acquain-
tance was defined by the frequency that they attended the locations. 
Participants were asked to indicate the frequency of their visits to the 
7 locations with a 7-point Likert Scale. The data was first converted 
into binary data (0 indicates absent, 1 indicates present), using the 
mid-point (3 on the Likert Scale) as the cut-off value. In that sense, if 
2 participants both scored 1 on a particular location (that means both 
of them visited the location in more than half of the time), they would 
be defined as affiliated. Figure 3.3 showed the process of defining af-
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Figure 3.1: MSM-by-location (Actor-by-event) Matrix 
filiation. Two network properties were measured with the affiliated 
networks—network density and degree centrality. 
3.4 Ethical Considerations 
Four ethical issues were considered in the present study. First, all 
patients were treated with complete confidentiality. None of their per-
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SR064 0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 
SR063 0 0 1 0 0 0 1 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 
SR060 0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 
SR0S3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SR052 0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 
SR044 0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 
SR036 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SR033 0 1 0 1 1 1 0 1 0 1 1 0 3 1 1 1 0 1 1 1 1 0 1 1 0 0 1 
SR032 0 0 1 0 0 0 1 0 0 0 0 0 1 2 0 0 0 0 1 0 0 0 0 1 0 0 0 
SR030 0 1 0 1 1 1 0 1 0 1 1 0 1 0 2 1 0 1 1 1 1 0 1 1 0 0 1 
SR027 0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 
SR024 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SR023 0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 
SR019 0 1 0 1 1 1 0 1 0 1 1 0 1 1 1 1 0 1 3 1 1 0 1 1 0 0 1 
SR018 0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 1 2 1 0 1 1 0 0 1 
SR012 0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 
SROlO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SR009 0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 
SR008 0 1 1 1 1 1 1 1 0 1 1 0 1 1 1 1 0 1 1 1 1 0 1 2 0 0 1 
SR007 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SR005 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
SR003 0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 
Recoded data saved as datoset "C;\Docuiients and SettingsNdennise.RlNMy Docu«ents\De 
Running t i »e : 00:00:01 
Output generated: 14 May 08 16:53:24 
Copyright (c) 1999-200S Analytic Technologies 
g — Bi.：： 
Figure 3.2: MSM-by-MSM (Actor-by-actor) Matrix 
sonal identifier was collected in this study. Both the hardcopies (re-
sponse written on the questionnaire) and the softcopies (data entered 
into the computer programmes) of the collected data wi l l be destroyed 
in 1 year after the completed of the study. Second, written consent 
was obtained from each and every participant. Participants were in-
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Figure 3.3: Process of Defining A伍liations 
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formed that participation in the study is entirely voluntary, and they 
have the rights to withdraw from the study at any time. Third, partic-
ipation in the study will not affect their access to care. Their decision 
to participation and their responses to the questions would not affect 
their standard medical treatment and care. Last, participants have 
the rights of access to information. A telephone number was provided, 
and they could contact the research team if they have any enquiries 
about the study. 
Ethical approval was obtained from 2 institutes—the ethical com-
mittees of the Department of Health, and the Survey and Behavioural 
Research Ethics Committee of the Chinese University of Hong Kong. 
This study does not involve experimental investigation or treatment 
regarding the participants' HIV status. No adverse consequence is 
anticipated from participation in the study. 




The data collection period lasted from 18 July 2007 to 3 March 2008. 
During that period, 179 newly diagnosed HIV infected MSM had 
scheduled for clinical consultation. About 60% (106/179) of them were 
screened as eligible by the clinic nurses. Among these eligible patients, 
17 did not show up at their scheduled appointment, 5 refused to par-
ticipate. A total of 84 patients were recruited in the study. 
In the 1-year period prior to the participants' HIV infection, 2 
resided in countries outside Hong Kong. They were discarded from 
the dataset as the study was designed to explore the partnership and 
behavioural pattern of the MSM community in Hong Kong. Further, 1 
74 
CHAPTER 4. RESULTS 75 
patient was unable to read the questionnaire, 1 reported contradicting 
answer. They were also excluded from the data analysis. As a result, 
80 participants were included in data analysis (Figure 4.1). 
4.2 Characteristics of Respondents 
4.2.1 Demographics 
Table 4.1 shows the demographics of the sample. The mean age of 
the 80 respondents was 33.5 (standard deviation = 8.9, median = 34), 
ranging from 20 to 70. Their mean age at infection was 31.5 (standard 
deviation = 8.5，median = 32), ranging from 14 to 69. Since only local 
Chinese were recruited in the study, the ethnicity difference cannot be 
determined in this sample. 
Over 96% of the respondents had received secondary education, 
about half (45.6%) were university graduates or above. Three of them 
did not receive any formal education (3.8%). Majority of the respon-
dents were employed or were students (86.42%). One (1.3%) has re-
tired, 2 (2.5%) lost their ability to work. Only 7 of them (8.8%) were 
currently unemployed. Half of the respondents were living with par-
ents and/or siblings (50.6%), about 20% (18/79) were living alone. 
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Briefed about study Did not show up 












Included in analysis 
N=80 
* Patients were excluded because they either 1) were deemed not 
suitable by the specialist Nurse because of depression or suicidal 
ideation; 2) did not show up at their appointment; 3) refused to 
join the study; 4) did not live in Hong Kong; 5) were not able to 
understand the questionnaire; or 6) gave contradictory answers 
Figure 4.1: The Study Sample 
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Less than 20% of them (13/79) were living with a same-sex partner, a 
few (6/79, 7.6%) were living with friends with no sexual relationship. 
4.2.2 Sett ings of In fect ion 
Respondents were asked about the year when their HIV infection had 
taken place. Two respondents were unable to speculate their year of 
HIV infection. Of the 78 respondents who could pinpoint their year of 
HIV infection, majority believed their infection took place after 2006 
(69.2%) (see Table 4.2). The lag phase was calculated to determine the 
possible delay of HIV diagnosis. I t was defined as the period between 
presumed HIV infection and subsequent HIV diagnosis. The mean lag 
phase of this sample was 1.78 years (standard deviation = 2.7), ranging 
from less than 1 year to 12 years (median = 1 year). 
Slightly more than half of our respondents perceived they had ade-
quate HIV knowledge (43/80, 53.8%) when they first recognized their 
HIV positive status. About one third (30/80, 37.5%) reported that 
they expected they would be infected with HIV at some point of time 
in their life. A majority of them perceived that their infection took 
place in Hong Kong (67/80, 83.8%), and they were infected by their 
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Table 4.1: Characteristics of Respondents 
N=80 Frequency % 
Current Age (Mean age = 33.54) 
20-30 35 43.8% 
31-40 30 37.5% 
41-50 11 13.8% 
51-60 3 3.8% 
61 or above 1 1.3% 
Speculated Age at Infection (Mean age = 31.53)°' 
14—20 4 5.1% 
21-30 33 42.3% 
31-40 32 41.0% 
41-50 8 10.3% 
51 or above 1 1.3% 
Education level} 
Primary or lower 3 3.8% 
Secondary 40 50.6% 
Tertiary or above 36 45.6% 
Employment 
Full / Part time employed 66 82.5% 
Students 4 5.0% 
Loss of Working Ability 2 2.5% 
Retired 1 1.3% 
Unemployed 7 8.8% 
Residence^ 
Alone 18 22.8% 
With Family (Parents and Siblings) 40 50.6% 
With Family (Wife and Children) 2 2.5% 
With Partner 13 16.5% 
With Friends (no sexual relationship) 6 7.6% 
a 2 respondents were unable to report their speculated year of 
infection 
^ 1 missing data 
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Table 4.2: Speculated Year of HIV infection 
Speculated Year of Infect ion* Frequency % 
2000 or Before 7 9.0% 
2001 1 1.3% 
2002 2 2.6% 
2003 2 2.6% 
2004 2 • 2.6% 
2005 10 12.8% 
2006 25 32.1% 
2007 29 37.2% 
* Speculated Year of infection was used because this is the most relevant 
benchmark for measuring behaviours that were related to HIV infection. 
According to previous study [94], the majority of respondents were able to 
speculate their Year of infection. 
Casual Partners (54/80, 67.5%). About half could roughly guess their 
source of infection, that is the partner who transmitted the virus to 
them (39/80，48.8%) (see Table 4.3). 
4.2.3 H I V Test 
In Hong Kong, HIV antibody test is offered by both public and private 
clinics. Public clinics include hospitals, social hygiene clinics (designed 
for patients with STDs), HIV testing unit run by Centre for Health 
Protection, the Department of Health, and the 2 clinics designed for 
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Table 4.3: Attitude Towards HIV Infection 
Agree Disagree 
Frequency / % Frequency / % 
Infected with HIV is something that I have ex- 30 / 37.5% 50 / 62.5% 
pected 
I have adequate HIV knowledge at the time that 43 / 53.75% 37 / 46.25% 
I know my HIV seropositive status 
I know who transmitted the virus to me 39 / 48.75% 41 / 51.25% 
I contracted HIV from my Lovers / Regular 19 / 23.75% 61 / 76.25% 
Partners ‘ 
I contracted HIV from my Casual Partners 54 / 67.5% 26 / 32.5% 
I contracted HIV in Hong Kong 67 / 83.75% 13 / 16.25% 
HIV consultation (Queen Elizabeth Hospital Special Medical Service, 
Integrated Treatment Centre). Private sector refers to all clinics and 
hospitals run by private doctors, and all HIV-related non-government 
organizations (NGOs). Private clinics and private hospitals offer HIV 
testing in their own clinics. NGOs offer HIV testing in their office, 
and outreach services conducted in gay-oriented saunas. Normally, 
HIV test provided by the private sector is a screening test. If the 
screening result is positive, a confirmation test wil l be performed by 
the government laboratory on request (see Table 4.4). 
In our sample, majority (61.3%) received their HIV testing from 
the public sector, 13 (16.3%) from private clinics or hospitals, and 14 
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Table 4.4: What Prompted Respondents to Seek HIV Testing and Where 
They Went for Testing? 
Frequency % 
Location for HIV testing 
Private clinics / hospital 13 16.3% 
Public hospital 21 26.3% 
Social Hygiene Clinic 12 15.0% 
Queen Elizabeth Hospital Special Medical Service 0 0% 
Integrated Treatment Centre • i 1.3% 
HIV Testing Unit run by Centre for Health Protection 15 18.8% 
AIDS Foundation (NGO) 3 3.8% 
HIV Testing promoted in Sauna 3 3.8% 
Other AIDS-related NGOs 8 10.0% 
Red Cross* 4 5.0% 
Reasons for HIV testing (Respondents can choose more than one answer) 
Perceived chance of infection 19 23.8% 
Sex partners infected 8 10.0% 
Encouragement from friends 5 6.3% 
Regular HIV testing 11 13.8% 
Complications arising from the infection 30 37.5% 
Infected with sexually transmitted diseases 7 8.8% 
Purchasing insurance 2 2.5% 
Blood donation 4 5.0% 
* The Hong Kong Red Cross Blood Transfusion Service is designed for blood 
collection. The collected blood is screened for infectious diseases. However, it is 
not an official testing venue for HIV infection. 
(17.5%) from NGOs. Four respondents knew their HIV infection af-
ter blood donation. There were two major reasons for MSM to get 
tested for HIV infection. The first reason was suffering from complica-
tions due to HIV infection, which include co-infection of other sexually 
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transmitted diseases (46.3%). The other reason is a perceived chance 
of HIV infection (23.8%) (see Table 4.4). 
4.3 Partnership Pattern 
Partnership pattern includes the characteristics of the partners, the 
relationship between the respondent and his respective partners, as 
well as the practice of their sexual activities. In order to explore the 
effect of partnership pattern on HIV infection, participants were asked 
to recall the characteristics of their sex partners and their sexual be-
haviours in the 12 month period prior to their speculated time of HIV 
infection. 
Two respondents were unable to recall the possible time when they 
contracted HIV and were not required to answer the questions in this 
section. Fourteen patients reported that they contracted the virus 
on or before 2004 but were unable to accurately recall their sexual 
activities prior to that time. To ensure data validity, only data from 
respondents who estimated they were infected on 2005 or thereafter 
(64/78, 82.1%) were included in the remaining data analysis. 
The demographics of the selected respondents (64/80) and unse-
lected respondents (16/80) were compared. The 2 groups did not differ 
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in terms of age and education. However, the selected respondents were 
more like to be employed than the non-selected respondents (odds ra-
tio =4.72, 95%CI 1.08, 20.6). Employment status is not expected to 
significantly affect results of this study because of the small number 
involved. 
4.3.1 Par tner Types 
Respondents' partners were divided into 4 categories: (1) Lover, (2) 
Regular Partner, (3) Casual Partner, and (4) Money Boy. Over 70% 
of the respondents had at least 1 Lover in the year prior to their HIV 
infection (45/64). The number of Lovers ranged from 1 to 3 (median 
= 1 ) . Less than half (31/64, 48.4%) had Regular Partners, the number 
of which ranged from 1 to 5 (median = 2). Majority of the respondents 
(53/64, 82.8%) had sex with causal partners in the 12 months prior 
to their infection. The mean number of Casual Partners was 15.9 
(standard deviation 二 16.6), ranging from 1 to 80 (median � 10). 
In this sample, only 3 respondents reported they had sex with 
Money Boy, and all these sexual relationships took place in countries 
outside Hong Kong. Therefore, data regarding sexual relationship with 
Money Boy was not analysed further. 
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4.3.2 Locat ion for Par tner Sourcing 
The respondents were asked about their frequency of partner sourcing 
at each of the listed locations on a 7-point Likert Scale from 0一never 
visited such premise/event to 6—frequently visited such premises/event. 
Table 4.5 shows the number of respondents who had ever sourced 
(those who scored 1 or above, Table 4.5 Part A), and who regularly 
sourced (scored at least 4 or above, Table 4.5 Part B) their sex partners 
in each locations. A detailed breakdown is shown in Figure 4.2. 
Table 4.5: Location for Partner Sourcing 
(a) Had ever sourced (b) Had regularly sourced 
partners in the following partners in the following 
premises/events premises/events 
(scored > 1) (scored > 4) 
Frequency Percentage Frequency Percentage 
Public toilet 6 9.4% 2 3.1% 
Bar 19 29.7% 6 9.4% 
Sauna 39 60.9% 22 34.4% 
Sex Party 10 15.6% 3 4.7% 
Social Gatherings 16 25.4% 4 6.3% 
Internet: Chatroom 35 54.7% 26 40.6% 
Internet: IMP* 32 50.0% 26 40.6% 
Internet: BBSt 8 12.5% 2 3.1% 
* IMP: Instant Messaging Programmes 
t BBS: Bulletin Board System 
Over 60% of the participants had visited gay-oriented sauna to 
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Figure 4.2: Location for Partner Sourcing 
source their sex partners (39/64, 60.9%), followed by the use the inter-
net (chatroom: 35/64, 54.7%; instant messaging programme: 32/64, 
50.0%). About 1/3 had visited gay-oriented bars (19/64, 29.7%), only 
6 participants visited public toilet (9.4%) 
If we focused on participants who regularly visited the premises 
or events for partner sourcing (that is, they rated themselves at 4 
or more on the 7-points Likert Scale), internet became the most fre-
quent source for partner seeking (chatroom: 26/64, 40.6%; IMP 26/64, 
40.6%). Gay-oriented saunas became the second most popular venue 
for partner sourcing (22/64, 34.4%). The remaining premises or events 
were regularly frequented by a limited number of respondents only. 
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4.3.3 Character ist ics of Sex Partners 
The age and the ethnicity of the 3 partner types were explored. Re-
spondents were asked to rate on a 7-point Likert Scale (ranging from 
0—never to 6—always) on their frequencies of having sex with partners 
from different age group and different nationality. Table 4.6 showed 
the distributions of the age of the respondents' partners. 
The distributions of partners' age were similar across the 3 partner 
types. Majority of them have had sex with partners who were about 
the same age (within 2 years difference) or 2 to 9 years older than the 
respondents. Not many of them have had sex with partners were 10 
or more years younger (6.7% for Lovers, 16.1% for Regular Partners, 
30.2% for Casual Partners). 
Majority of the respondents' partners were local Chinese living in 
Hong Kong (Table 4.7). Five respondents reported they have non-
Chinese Lovers, who came from Singapore (1), Taiwan (1), Malaysia 
(2) and Australia (1). Six have had non-Chinese regular Lovers from 
a number of countries, which included Singapore (2), Taiwan (1), 
Malaysia (1), Australia (1), Thailand (2), Japan (1), USA (3), and 
Europe (1). Twenty respondents reported they have had casual sex 
contact with non Chinese MSM. The distribution as follow: Singapore 
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(7), Taiwan (8), Malaysia (5)，Australia (2), Thailand (5)，Japan (5), 
USA (4), and Europe (2). 
The age between the respondents and the respondents' partners 
tended to follow a disassortative pattern, especially with Regular Part-
ners and Casual Partners. The majority of these partners were at least 
2 years older than the respondents. On the contrary, mixing across na-
tionality showed an assortative pattern. Although 20 of them once had 
sex with Casual Partners from South East Asia, only 3 of them had 
sex with non-local Chinese sex partners on a regular basis. 
4.3.4 Sexual Behav ioura l P a t t e r n 
Respondents were asked to indicate their sexual behaviour pattern, in 
the 12 month prior to their infection, on a 7-point Likert Scale (ranging 
from 0一never to 6—always). Sexual behavioural pattern included the 
location where the sexual activities took place, the types of sexual 
activities involved, sexual roles in anal intercourse, and condom use 
in both oral and anal sex (see Table 4.9). The answers were given 
according to different partner types. 
Home is the most frequent place for sexual activities with Lovers 
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Table 4.6: Age of Respondents' Partners 
(a) Lover (N=45) 
Never Occasional Regular 
Frequency % Frequency % Frequency % 
10 Years Younger 42 93.3% 2 4.4% 1 2.2% 
2-9 Years Younger 34 75.6% 6 13.3% 5 11.1% 
Similar Age 22 48.9% 8 17.8% 15 33.3% 
2-9 Years Older 23 51.1% 5 11.1% 17 37.8% 
10 Years Older 35 77.8% 3 6.7% 7 15.6% 
(b) Regular Partner (N=31) 
Never Occasional Regular 
Frequency % Frequency % Frequency % 
10 Years Younger 26 83.9% 5 16.1% 0 0.0% 
2-9 Years Younger 20 64.5% 6 19.4% 5 16.1% 
Similar Age 10 32.3% 6 19.4% 15 48.4% 
2-9 Years Older 6 19.4% 5 16.1% 20 64.5% 
10 Years Older 20 64.5% 6 19.4% 5 16.1% 
(c) Casual Partner (N=53) 
Never Occasional Regular 
Frequency % Frequency % Frequency % 
10 Years Younger 37 69.8% 12 22.6% 4 7.5% 
2—9 Years Younger 23 43.4% 15 28.3% 15 28.3% 
Similar Age 15 28.3% 12 22.6% 26 49.1% 
2-9 Years Older 10 18.9% 12 22.6% 31 58.5% 
10 Years Older 31 58.5% 13 24.5% 9 17.0% 
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Table 4.7: Ethnicity of Respondents' Partners 
(a) Lover (N � 45) 
Never Occasional Regular 
Frequency % Frequency % Frequency % 
Hong Kong Chinese 4 8.9% 0 0.0% 41 91.1% 
Chinese 41 91.1% 3 5.7% 1 1.9% 
South East Asia 41 91.1% 1 1.9% 3 5.7% 
Western Countries 43 95.6% 2 4.4% 0 0.0% 
(b) Regular Partner (N=31) 
Never Occasional Regular 
Frequency % Frequency % Frequency % 
Hong Kong Chinese 2 6.5% 0 0.0% 29 93.5% 
Chinese 27 87.1% 3 9.7% 1 3.2% 
South East Asia 27 87.1% 3 9.7% 1 3.2% 
Western Countries 27 87.1% 3 9.7% 1 3.2% 
(c) Casual Partner (N=53) 
Never Occasional Regular 
Frequency % Frequency % Frequency % 
Hong Kong Chinese 0 0.0% 5 9.4% 48 90.6% 
Chinese 40 75.5% 10 18.9% 3 5.7% 
South East Asia 34 64.2% 16 30.2% 3 5.7% 
Western Countries 46 86.8% 5 9.4% 2 3.8% 
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(86.7%) and Regular Partners (90.3%), followed by hotels (28.9% for 
Lovers, 32.3% for Regular Partners) and saunas (20.0% for Lovers, 
35.5% for Regular Partners). A different pattern was observed for 
sexual activities with Casual Partners. Sauna is the most popular 
premise to have sex with Casual Partners (69.8%), followed by home 
(56.6%). One-third of them (32.1%) had sex with Casual Partners in 
hotels, less than 20% of them had sex in public toilets and/or in sex 
parties (see Table 4.8). 
In terms of sexual activities, a large majority of them have had en-
gaged in mutual masturbation, oral sex and anal sex with their part-
ners. Less than half of them have had used condom in oral sex, the 
figure goes down to 27.6% when we looked at condom use in oral sex 
with Regular Partners. On the contrary, a large proportion of the re-
spondents have had use condom in anal sex, especially with regular 
(90.3%) and Casual Partners (98.0%) (Table 4.9，detailed breakdown 
refers to Figure 4.3 and Figure 4.4). 
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Table 4.8: Location for Sex 
(a) Lover (N==45) 
Never been to Occasional Regular 
Frequency % Frequency % Frequency % 
Public Toilet 43 67.2% 2 4.4% 0 0.0% 
Sauna 36 80.0% 7 15.6% 2 4.4% 
Sex Party 44 97.8% 1 2.2% ‘ 0 0.0% 
Hotel 32 71.1% 12 26.7% 1 2.2% 
Home 6 13.3% 5 11.1% 34 75.6% 
(b) Regular Partner (N�31) 
Never been to Occasional Regular 
Frequency % Frequency % Frequency % 
Public Toilet 30 96.8% 1 3.2% 0 0.0% 
Sauna 20 64.5% 8 25.8% 3 9.7% 
Sex Party 28 90.3% 2 6.5% 1 3.2% 
Hotel 21 32.8% 6 19.4% 4 12.9% 
Home 3 9.7% 7 22.6% 21 67.7% 
(c) Casual Partner (N=53) 
Never been to Occasional Regular 
Frequency % Frequency % Frequency % 
Public Toilet 46 86.8% 6 11.3% 1 1.9% 
Sauna 16 30.2% 13 24.5% 24 45.3% 
Sex Party 44 83.0% 7 13.2% 2 3.8% 
Hotel 36 67.9% 13 24.5% 4 7.5% 
Home 23 43.4% 10 18.9% 20 37.7% 
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Table 4.9: Sexual Behavioural Pattern with Different Types of Partners 
Lover Regular Partner Casual Partner 
(N=45) (N=31) (N 二 53) 
Frequency % Frequency % Frequency % 
Ever engaged in ... 
Mutual masturbation 41 91.1% 27 87.1% 51 96.2% 
Oral sex 41 91.1% 30 96.8% 53 100% 
Anal sex 39 86.7% 31 100% 51 96.2% 
Used condom during 
Oral sex 16 39.0% 8 27.6%* 23 43.4% 
Anal sex 31 79.5% 28 90.3% 50 98.0% 
* 1 missing data 
4.3.5 T h e Inf luence of Par tne r Types 
The behavioural patterns of different types of sex partners were ex-
plored. As discussed previously, this group of MSM classified their 
sex partners into four categories一Lovers, Regular Partners, Casual 
Partners, and Money Boy. This part of analysis only focused on be-
havioural differences between Lovers, Regular Partners, and Casual 
Partners. Money Boy was not included in the analysis because the 
number is too small (n = 3) to arrive at any meaningful conclusion. 
Respondents were asked to rate their behavioural frequency with each 
type of partner on a 7-point Likert scale (0 to 6). Behaviour is consid-
ered as being regularly performed if i t scored 4 or above. 
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Frequency of Sexual Activities 






Very Rare Less than half of the time Most of the time 
Never Occassional More than half of the time Everytime 
Frequency 
一 Lover (Mutual Masturbation) 一 Lover (Oral Sex) 一 Lover (Anal Sex) 
• , Regular Partner (Mutual • , Regular Partner (Oral Sex) “ Regular Partner (Anal Sex) 
Masturbation) 
• 'Casual Partner (Mutual • -Casual Partner (Oral Sex) • • Casual Partner (Anal Sex) 
Masturbation) 
Figure 4.3: Frequencies of Sexual Activities with Different Types of Partner 
First, the location for sexual activities was explored. I t was found 
that the respondents are 5.1 times more likely to have regular sex at 
home with their Lovers than with Casual Partners (p < 0.0001). They 
were also 3.5 time more likely to have sex with Regular Partners at 
home compared with Casual Partners (p 二 0.027). There is no statis-
tically significant difference between the Lovers and Regular Partners 
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Figure 4.4: Frequencies of Condom Use with Different Types of Partner 
in terms of regular sex at home. 
Next, the condom usage patterns during oral and anal sex were 
explored. There was no significant different between the 3 types of sex 
partners for condom usage during oral sex. However, the respondents 
were only 18% (p = 0.006) and 19% (p < 0.0001) as likely to use 
a condom during anal sex when compared to Regular Partners and 
Casual Partners, respectively. 
Since disassortative mixing with age was observed in this group of 
MSM, partner type was compared to test if there was any effect on 
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mixing in age. The age differences between the respondents and their 
partners were categorized into 5 groups一those who are at least 10 
years older; 2-9 years older; same age; 2-9 years younger; and at least 
10 year younger. Type of partner does not have any modifying effect 
on age preference (p > 0.05 for all comparisons). 
Finally, the relationship between partner type and the type of sex 
was explored. The respondents were asked about whether they per-
formed mutual masturbation, oral sex, or anal sex with their partners. 
No statistical difference for all of them (p > 0.05). 
4.3.6 Last Sex w i t h Lover(s) a n d / o r Regular Par tner (s) 
A total of 53 respondents reported 56 sexual episodes with Lovers, and 
43 sexual episodes with Regular Partners. Majority of their Lovers 
and Regular Partners met online (49/99, 49.5%), 20 were introduced 
by friends (Table 4.10). Participants were asked to recall the district 
where the venues were located, and the address of the websites that 
they used. Interestingly, for the 35 partners who were met in chat-
rooms, almost all of them used the same website (www.gayhk. com). 
Majority (83/98，94.9%) of these sexual episodes took place at 
home. Others took place in sauna (6/98, 6.1%), hotel (4/98, 4.1%), 
CHAPTER 4. RESULTS 96 
Table 4.10: Location of Acquaintance with Lovers and Regular Partners 
Locations Frequency / %* Frequency / 
Public Toilet 4 / 4.0% 
Wan Chai 2 / 50.0% 
Mong Kok 2 / 50.0% 
Bar 7 / 7.1% 
Wan Chai 1 / 14.3% 
Causeway Bay 2 / 28.6% 
Tsim Sha Tsui . 2 / 28.6% 
Missing 2 / 28.6% 
Sauna 16 / 16.2% 
Wan Chai 3 / 18.8% 
Causeway Bay 3 / 18/8% 
Central 1 / 6.3% 
Tsim Sha Tsui 9 / 56.4% 
Sex Party 1 / 1.0% 
Chatroom 35 / 35.4% 
www. gayhk. com 32 / 91.4% 
wiwj, fridae. com 3 / 8.6% 
Instant Messaging Programme 11 / 11.1% 
BBS 3 / 3.0% 
Prom friends 20 / 20.2% 
Other countries 2 / 2.2% 
* Percentage of sample who got acquainted with his Lovers or Regular Partners 
at various types of venues 
t Breakdown by specific location 
and places outside Hong Kong (5/98, 5.1%). About 80% reported they 
had mutual masturbation in their last sex (78/98, 79.6%), 86 (87.8%) 
reported they had oral sex, and same number of respondents (86/98, 
87.8%) reported they had anal intercourse. Among those who had 
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oral sex, only 1 of them (1/86, 1.2%) used condom. For those who 
had anal sex, slightly more than half used condom (45/86, 52.3%). 
About 70% (65/95) of these sexual episodes took place after the re-
spondents were infected with HIV. In last anal sex, slightly more than 
half (47/86, 54.7%) were the receptive partner, 19 (22.1%) being the 
insertive partner. The remainder (20/86, 23.3%) engaged in both sex 
roles in their last sexual episodes. 
The mean age of the respondent's sexual partners was 33.4 (stan-
dard deviation 二 6.99，median = 32.5), ranging from 20 to 52 (1 miss-
ing data). The difference in age between the respondents and their 
respective partners were calculated. Only 23 of them (23.5%) were 
about the same age with their sex partners (not exceeding 2 years 
of difference). Ten (10.2%) were 3 to 13 years younger than the re-
spondents, majority (65/98，66.3) were 3 to 19 years older than the 
respondents. 
Sixty-three out of 99 reported partners were believed, by the re-
spondents, to have more than one partner during the same period 
of time (that is concurrent partnership). Table 4.11 and Figure 4.5 
shows a more detailed breakdown on the types of concurrent partner-
ships. Over 95% of the respondents' Regular Partners engaged in a 
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concurrent partnership. Majority (90.5%) have had concurrent Casual 
Partners, followed by concurrent Regular Partners (65.0%) and con-
current Lovers (32.5%). The respondents reported that their Lovers 
also engage in concurrent relationships. The pattern is similar to the 
Regular Partners of the respondents with the majority being Causal 
partners (30%), followed by Regular Partner (13%), and Lovers (4%). 
The ratio between the different types of partners are similar, but the 
prevalence is reported to be lower for the Lovers of the respondents 
(41.8% engaged in concurrent partnership). 
Table 4.11: Concurrency of Respondents' Lovers and Regular Partners 
Concur ren t ( N = 99) Frequency % Miss ing 
Lover 15 15.8% 4 
Regular Partner 33 34.7% 4 
Casual Partner 58 60.4% 3 
4.3.7 Sexual Role in A n a l Intercourse 
Participants were asked to report their sexual role in the 3 year period 
prior to the survey. Majority (38/62，61.3%) were receptive partners 
(took the receptive role in over 70% of their sexual activities). How-
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Number of Type of Concurrent Partners 
Sexual Partner Sexual Partners of Respondents' 
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Figure 4.5: Concurrency of Respondents' Lovers and Regular Partners 
ever, less than half of them (29/62, 46.8%) regarded themselves as a 
receptive partner. A total of 26 respondents (41.9%) perceived them-
selves engaged in the versatile role. About their preference for sexual 
role, 50% reported they preferred to be the receptive partners, and 20 
(32.8%) of them preferred to practice in both insertive and receptive 
roles (see Table 4.12). 
Table 4.13 shows the result on the comparison between the 3-year 
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Table 4.12: Distribution of Sexual Role in Anal Intercourse 
Sexual Role Actual Label Preferred 
Frequency % Frequency % Frequency % 
Insertive 12 19.4% 7 11.3% 11 18.0% 
Receptive 38 61.3% 29 46.8% 30 49.2% 
Versatile 12 19.4% 26 41.9% 20 32.8% 
actual sex role and the preferred sexual role. For 70.5% (43/61) of 
the respondents, their actual sexual role is in concordance with their 
preferred sexual role. Although the remaining 29.5% (18/61) showed a 
discordance between their actual and desired sexual role, none of them 
practiced in the sexual role which is directly opposite to his preferred 
sexual role (that is practiced insertive role while preferred to engage 
in receptive role, vice versa). 
Table 4.13: Actual Sexual Role vs. Preferred Sexual 
Role 
Preferred 
A c t u a l Insertive Receptive Versatile 
Insertive 7 0 5 
Receptive 0 29 8 
Versatile 4 1 7 
Table 4.14 shows the mean scores of Sex Role Inventory. The mean 
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masculine score and feminine score of the entire sample are 4.41 (stan-
dard deviation 0.85) and 4.64 (standard deviation 0.54) respectively. 
The sample was then classified according to their sex role in the last 
3 years. Respondents who engaged in both insertive and receptive 
sex roles showed a similar pattern when compared to the sample as a 
whole. For receptive partners, they reported a higher feminine score, 
and their androgyny score was the highest among the 3 groups. On 
the contrary, insertive partners' masculine score was higher than their 
feminine score. Similar results were obtained when the sample was 
classified according to their preferred sex role. 
Table 4.14: Sex Role Inventory Score 
Masculine Score Feminine Score Androgyny Score 
Mean (Std dev) Mean (Std dev) Mean (Std dev) 
Total (N�63) 4.41 (0.85) 4.64 (0.54) -0.23 (0.88) 
Actual sex role 
Insertive ( N � 7 ) 4.97 (1.11) 4.59 (0.41) 0.39 (1.26) 
Receptive (N=28) 4.28 (0.83) 4.81 (0.55) -0.53 (0.84) 
Versatile (N=26) 4.43 (0.70) 4.49 (0.51) -0.07 (0.12) 
Preferred Sex Role 
Insertive (N=n) 4.80 (0.92) 4.56 (0.40) 0.23 (1.01) 
Receptive (N=29) 4.31 (0.82) 4.78 (0.58) -0.47 (0.80) 
Versatile (N=20) 4.46 (0.72) 4.50 (0.52) -0.04 (0.65) 
Open-ended questions were used to examine the preference for part-
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ner selection, and their reasons for their sexual role selection (see page 
63 in the Methods Chapter). Age, physical appearance and sexual role 
are the major criteria that the participants have mentioned. Majority 
of them preferred to have sex with a partner who is older in age. They 
felt that they are being taken care of by the older partner. 
The qualitative account revealed that some of the MSM are fixed 
in their sexual role, while others are flexible and would engage in both 
sexual roles. The role they take is largely determined by their person-
ality. Those who are more feminine are most likely to be the receptive 
partner, while those who are more masculine tend to prefer the in-
sertive role. These results are consistent with the quatitative findings 
using the Sex Role Inventory. 
Some of these participants reported that a change in sexual role 
would be possible only if they encounter an attractive partner. How-
ever, a mismatch in sexual role was uncommon because they can either 
find out about sexual role of potential partners through online profiles, 
or some people can tell the sex role preference by just looking at other 
MSM. 
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4.4 Networking Pattern 
In this section, the networking pattern of the respondents was explored. 
I used the data on "location for partner sourcing" as the basis to 
describe the sexual network of a group of recently-HIV infected MSM 
in Hong Kong. "Location for partner sourcing" was selected because 
these locations served as the entry points for homosexual men to enter 
into the network, that is, each homosexual man needed to access to 
these locations to get acquaintance with their potential sex partners. 
The first part of this section consisted of a network diagram, show-
ing the individual linkages between each participant and each source 
of contact. The data was then analyzed with the 2 mode correspon-
dence analysis, in order to identify clusters according to the social 
commonalities of the respondents. Finally, the data was converted 
into social network data, which showed the linkage between each pair 
of respondents according to their commonalities in partner sourcing. 
The configuration of this actor-to-actor sexual network was described, 
using analytical tools from social network analysis. 
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4.4.1 I n d i v i d u a l N e t w o r k 
A network diagram was constructed by NetDraw to display the linkage 
between the participants and the locations designed for partner sourc-
ing in the sample (Figure 4.6). Each red dot represents an actor (i.e. 
a MSM), and each yellow box represents an event (i.e. the location 
designed for partner sourcing). • 
The line represents the linkage of the two entities, that is, the MSM 
(the actor) attended the particular venue (the event) for partner sourc-
ing. It should be noted that the lines in the diagram only represent 
the presence of a relation, the length or the thickness of which does 
not represent the strength of the connection. Also, the diagram was 
unable to present the relatedness of the actors and the events, that is, 
the distance between 2 actors or an actor and an event has no specific 
meaning. Five groups of people were identified in the diagram, details 
are shown in Figure 4.7. 
Participants scattered on the top right hand corner of the diagram 
mostly frequented their sex partners through gay-oriented saunas. Eight 
participants (SR 009，SROlO, SR036，SR060, SR064, SR069, SR070, 
and SR077) only went to saunas for partner sourcing, represented by 
a single line connecting the individual to the venue. The 5 remaining 
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Figure 4.6: Network Diagram of 64 MSM who visited premises/venues for partner 
sourcing in 1 year prior to their HIV infection 
participants (SR003, SR018, SR023, SR024, and SR073) frequented 
sauna plus an additional venue to source their sex partners. The ad-
ditional venue included public toilets, gay-oriented bars, and areas 
outside Hong Kong. 
Another group of participants was scattered at the bottom of the 
diagram. These participants usually used internet to search for their 
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Figure 4.7: The Five Groups from the Network Diagram 
sex partners. Ten participants (SR028，SR029, SR035, SR045, SR046, 
SR051，SR055, SR074, SR079, and SR081) used internet alone to 
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seek their sex partners. Eight (SROOl, SR025, SR026, SR042, SR047, 
SR056, SR062, and SR082) used internet and frequented another venue 
or event for partner selection. Those venue and events included gay-
oriented bars, sex parties and social gatherings. 
In the middle right-hand side of the diagram, 8 participants (SR014, 
SR017, SR034, SR041, SR044, SR057, SR058, and SR066) formed 
another group. These participants frequented gay-oriented saunas and 
used the internet to look for sex partners. No other premise or event 
was linked to these individuals. 
On the left-hand side of the diagram, 7 participants (SR022, SR059, 
SR067, SR076 and SR078) were regarded as outliers of the MSM 
network in Hong Kong. These participants were linked through one 
event or location only. On the top left-hand corner, the link between 
"SR043" and "outside HK", and the link between "SR076" and "out-
side HK" represents that the participants only met his sex partner in 
areas outside Hong Kong. As such, these participants were not re-
garded as directly linked to the MSM community in Hong Kong. On 
the other hand, the 5 participants who were only connected through so-
cial gatherings were also regarded as non-directly linked to the MSM 
community (on the bottom left-hand corner). From the diagram, a 
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single box was used to represent all the social gatherings that MSM 
would have attended. Unlike fixed premises such as saunas and bars, 
social gatherings are one-off events. In that sense, although the 4 
participants were linked to the same event, they might have joined 4 
different gatherings. Going back to the raw data of these individuals, 
all of them had sex with a single partner only. As such, they were 
regarded as outliers who were not connected with the rest of the MSM 
community in Hong Kong. 
Lastly, the remaining participants who were scattered in the mid-
dle of the diagram formed the fifth group. These participants have 
attended at least 3 events (events and/or premises) to source their sex 
partners. 
4.4.2 Cluster Analysis ( w i t h 2-mode correspondence analy-
sis) 
Two-mode correspondence analysis was applied to identify clusters ac-
cording to the partner sourcing pattern of the respondents. Figure 
4.8 showed the correspondence network of the participants. In the 
diagram, the actors and the events are scattered according to their re-
latedness. It means that (1) the points representing actors are placed 
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close together if the actors attended mostly the same events, (2) the 
points representing events are placed near each other if they were at-
tended by mostly the same actor, and (3) actor-points are placed near 
event-points if those actors attended those events. [107 
From the 2-mode correspondence diagram, 7 outliers and 3 clusters 
were observed. The seven outliers were located at the bottom area 
(SR022, SR059, SR067, SR071, and SR078) and the right-hand side of 
the graph (SR043, SR076). In 2-mode correspondence diagram, actors 
who share exactly the same pattern overlapped one another. The 5 
actors at the bottom only look for partners through social gatherings, 
and the 2 actors on the right only seek sex partners from overseas. 
Since they were not connected to the sexual network, they were ex-
cluded from the rest of the analysis. (Mean age of these respondents 
was 32.4 years, all of them were employed. Five of them received ter-
tiary education and all of them believed that they were infected in 
2005 or after.) 
Two events, internet and sex party, and 27 actors formed the first 
cluster at the top left hand side of the diagram. Both the actor-points 
and the event-points were densely scattered, which means that (1) the 
27 actors shared similar partner sourcing pattern, (2) internet and sex 
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party were frequented by mostly the same people, and (3) the 27 actors 
attended both internet and sex party. 
SRQH 






Figure 4.8: Two-mode correspondence network of MSM and their locations for part-
ner sourcing in Hong Kong 
At the bottom of the left-hand side of the diagram, 3 actors-points 
were scattered. The 3 actors were located in the middle of internet 
and social gatherings, the 2 events that they only visited for part-
ner sourcing. These 3 actor points formed the second cluster in the 
network. 
CHAPTER 4. RESULTS 111 
Finally, the remaining actors and events formed the third cluster 
in this population. This cluster consisted of 4 event-points (public 
toilet, sauna, bar and areas outside Hong Kong) and 27 actors-points. 
Cluster 3 was characterized by fixed premises, while cluster 1 consisted 
of virtual (internet) and one-off events (sex parties). 
According to the results from the 2-mode correspondence analysis, 
clusters were identified according to the social commonalities of the 
sample. In the following sections, the 7 outliers were discarded as they 
were not directly connected to the MSM network. Since there are only 
3 actors in Cluster 2, they would be merged to one of the 2 remaining 
clusters for data exploration. While determining the closeness between 
any 2 points in a 2 mode correspondence map, we would normally 
consider the horizontal distance prior to the vertical distance. Further, 
the 3 actors in Cluster 2 only seek sex partners online and via social 
gatherings. Therefore, they were merged with actors in Cluster 1. 
The new cluster was named as Interaction group, as it included venues 
(internet) or events (sex party and social gatherings) involving a lot of 
social interactions. Cluster 3 was named as Premises group since it was 
characterized by the fixed premises (gay-oriented saunas, gay-oriented 
bars, and public toilets) designed for homosexual men (see Figure 4.9). 
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Figure 4.9: Clusters from 2-mode Correspondence Analysis 
The Interaction group consisted of 30 respondents. The mean age 
of the group was 29.9 (standard deviation = 6.4)，and the mean age at 
infection was 29.3 (standard deviation = 6.4). Seventy percent (21/30) 
were working fulltime, and 4 (13.3%) were working part-time. Three 
of them (10.0%) were students, only 2 were unemployed. A l l of them 
received secondary education, 18 (60.0%) were university graduates 
or post-graduates. Majority were living with parents and/or siblings 
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(14/30, 46.7%), 8 (26.7%) were living alone. Two (6.7%) were living 
with friends, and the remaining (6, 20.0%) were living with a male sex 
partner. 
The mean age and the mean age at infection of the Premises group 
were 35.9 (standard deviation = 9.9) and 35.1 (standard deviation 
=9 .9 ) respectively. Over 85% (23/27) were employed fulltime. One 
of them (3.7%) was a student, another one has been retired. The 
remaining 2 (7.4%) were unemployed at the time of the interview. Two 
respondents (7.4%) in this group did not received any formal education, 
15 (55.6%) completed secondary education, and 10 (37.0%) received 
tertiary education. Most of them were living with their families (12/27, 
44.4%), 7 (25.9%) were living alone. Five (18.5%) were living with their 
same-sex partner, and the remaining 3 (11.1%) were living with their 
friends. 
Table 4.15 shows the comparisons between the 2 groups. The Inter-
action group was younger in terms of current age and age at infection 
(Mann-Whitney U test Z 二 -2.57, p = 0.01; Z = -2.48, p = 0.01). 
The 2 groups showed a similar pattern on HIV testing. Majority of 
them completed their HIV test via public HIV testing units (Interac-
tion group: 23/30, 76.7%; Premises group: 19/27, 70.4%), and their 
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reasons for HIV testing were about the same. 
For types of partner, the 2 groups did not show any difference in 
terms of the partner type that they had in the 1 year period prior 
to their infection. However, the Premises group was significantly less 
likely to establish more than 1 type of partnership (odds ratio = 0.10, 
95% CI 0.02, 0.53). About the ethnicity of their partners, participants 
in the Premises group were more like to have a non-local Chinese 
sex partners in the year prior to their infection (odds ratio = 2.94, 
95%CI 1.00, 8.63). Exploring the ethnicity of different partner types, 
the Premises group was marginally more likely to have a non-local 
Chinese Lover than the Interaction group (odds ratio = 9.55, 95% CI 
0.99-92.17). The 2 groups did not yield any significant difference in 
the other 2 types of partnership. 
Regarding their sexual behaviour, participants belonging to the In-
teraction group were more likely to have sex at home with their sex 
partners (odds ratio 二 12.5，95% CI 2.56，50.0). Such pattern was 
more obvious with causal partners (odds ratio = 25.0, 95% CI 5.0, 
100.0), but not wi th Lovers (odds ratio = 1.14，95%CI 0.25, 5.0) and 
Regular Partners (odds ratio = 4.76, 95%CI 0.95, 25.0). The 2 groups 
did not differ in other items related to sexual behaviours, which are 
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condom use and being the receptive partner for more than 50% of the 
time. 
4.4.3 Social Ne two rk Analysis 
Constructing the affiliation network allows us to explore the properties 
of the network. The density of the network and the distance between 
the actors would be calculated. In line with previous section, the 7 
outliers were excluded when describing the properties of the network. 
The network density of the 54 participants was 0.38 (standard devia-
tion 二 0.48), which means that 38% of the possible ties were present. 
The affiliation network diagram was shown in Figure 4.10. 
Freeman's approach was adopted to measure the degree centrality 
of the networks. The mean degree centrality was 21.05 (standard de-
viation 二 13.12，ranging from 0 to 42), which means that the average 
number of connections the individual has was 21. Seven participants 
had the greatest number of connection (degree centrality = 42), 12 had 
no connection at all (see Figure 4.11). 
For the 7 participants who had the highest number of connections, 
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Figure 4.10: Affiliation Network Diagram of 57 Cases 
(see Figure 4.12). Their mean age at infection was 29.43 (standard 
deviation 二 7.25, ranging from 29 to 43 years old). A l l of them had 
Casual Partners, 3 had Lover, and 5 had Regular Partner(s). A l l but 
1 believed that they were infected by their Casual Partners in Hong 
Kong. They were all frequent users of both saunas and internet for 
partner sourcing, and having sex at home was common (6/7, 85.7%). 
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Figure 4.11: Degree Centrality of 57 Cases 
Five were receptive partners in over 70% of their sexual behaviours in 
the last 3 years, 2 practiced versatile roles. 
Affiliation network was constructed for the Interaction group and 
the Premises Group. The network density score for the 2 groups were 
0.69 (standard deviation = 0.43) and 0.41 (standard deviation = 0.49) 
respectively. In terms of their centrality scores, 5 participants of the 
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Figure 4.12: Participants with Highest Degree Centrality 
Interaction group had a 0 degree centrality score, which means that 
they were not connected with anyone. For the remaining 25 partici-
pants, they all scored 24 in degree centrality score, what means all the 
possible connections between these 25 individuals are present. The 
mean degree centrality of the Premises group was 10.67 (standard de-
viation =7 .44 , ranging from 0 to 19). Seven participants were not 
connected with the rest of the individuals (degree centrality score 二 
0)，and 1 of them was connected wi th all the remaining individuals in 
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the network (degree centrality score = 19). 
• E n d of chapter. 
Chapter 5 
Discussion 
This study aimed at exploring the sexual network and the partner-
ship pattern of MSM in Hong Kong. The primary focus was not to 
explore the current HIV prevalence situation, or sexual behaviours 
which might lead to the increased number of HIV infection. A group 
of recently HIV-infected MSM was recruited. They were asked about 
their sexual network, partnership pattern, and sexual behaviour in the 
1-year period prior to their HIV infection. Social network analysis was 
used to identify sexual networks according to the relatedness of the 
respondents' partner sourcing pattern. The configuration of the net-
work and the related sexual behaviours were examined. The impact 
of partnership pattern and sexual roles on the HIV transmission were 
also explored. 
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5.1 Possible Existence of 2 Sexual Networks in 
Hong Kong 
Two possible sexual networks in Hong Kong were identified, which 
might have facilitated the transmission of HIV among MSM一the In-
teraction network and the Premises-based network. The Interaction 
network consisted of MSM who mainly used the Internet for partner 
sourcing, and/or those who frequently participated in sex parties. On 
the other hand, the Premises-based network consisted of MSM who 
went to saunas, bars, public toilets, and countries outside Hong Kong 
for partner sourcing. Sexual behaviours were similar between the two 
networks of MSM. However, the transmission dynamics of HIV was 
very different because of the different network configuration and part-
nership pattern. 
5.1.1 Ne two rk Conf igura t ion 
The Interaction network has a high network density, which means that 
people are highly connected to each other. A network with high den-
sity facilitates a rapid information flow. Figure 5.1a and Figure 5.1b 
demonstrated 2 networks of different densities. In the low density net-
work (Figure 5.1b)，person A needs to go through 3 people in order to 
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connect with person B. In a network with high density (Figure 5.1a), 
person A can get acquainted with person B directly because of the 
linkage between the 2 people. When the same principle is applied to 
the study of HIV transmission in MSM, it can explain why a network 
with higher density would speed up the rate of transmission. Assume 
that person B is HIV positive. In a network with low network density, 
the virus has to pass through a chain of 3 other people before person A 
would get infected. However, in a high density network, a single UAI 
between person A and person B would be enough to put person A at 
a high risk of getting infected with HIV. 
This study demonstrated that the use of Internet could be a reason 
for the densely connected sexual network in Hong Kong. Although the 
Internet is vast, this sample showed that www • gayhk • com was the major 
website that majority of the MSM in Hong Kong used. This website 
for gay men does not require identity verification. Everyone can get 
access to the information freely and efficiently. This website acts as 
a focal point where MSM can gather, get to know other potential sex 
partners, and eventually have sex. As more and more MSM utilize this 
website for networking and partner sourcing, a very tightly connected 
network wil l be formed. Each member of the network are likely to 
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Figure 5.1: Schematic Diagram of the Spread of HIV between the Two Networks 
have multiple relationships within this network. When a HIV-infected 
person utilizes the website and gain access to this network, the virus 
would have a high chance of spreading throughout the network. 
Furthermore, MSM from the Interaction network would participate 
in various sex parties to source sex partners to have sex. Study on the 
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characteristics of sex parties, including their size, frequency, and the 
characteristics of the participants, is not available. However, it was 
believed that sex parties usuallly consisted of four to eight MSM, and 
a high rate of unprotected sexual activities. In addition, soft drugs 
was commonly used in sex parties throughout the world. [109-111 
This was also observed in Hong Kong. [112] As explained in the In-
troduction chapter, use of soft drugs is one of the risk factors that is 
associated with HIV infection. I t has been shown that people who in-
tended to use soft drugs were more likely to engage in risky behaviours, 
including unprotected anal intercourse. [43,109,113] Therefore, if one 
of the participants was infected with HIV, the virus can spread to other 
participants. 
The configuration of the Premises-based network demonstrated a 
different risk of HIV transmission. Network density of the Premises-
based network is lower than the Interaction network, the rate of trans-
mission might be slower because of the lower network density. How-
ever, sexual mixing with MSM from foreign countries (i.e. disassorta-
tive mixing in ethnicity) was observed in the Premises-based network. 
Mixing with foreign partners altered the risk profile of the network 
members. This is illustrated in the following example. 
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Figure 5.1b and Figure 5.1c showed the impact of disassortative 
mixing on the risk of HIV infection. In Figure 5.1b, person C has a 
low risk of HIV infection because of his long network distance from 
the source of the virus (person B). However, the introduction of a 
foreign sex partner increased the risk of HIV infection for person C. 
Sexual connection with a foreign partner did not only increase person 
C's individual risk of infection, it also increased the risk of his partners 
because it shortened the network distance of his partners to a potential 
source of HIV infection (Figure 5.1c). Person C acted as a bridge that 
connects the local network with the foreign network. 
Hong Kong is one of the cities with low level of HIV infection accord-
ing to the UNAIDS/WHO definition. Some of the identified foreign 
sex partners in this study were from countries that have a higher HIV 
prevalence, such as Thailand and the United States. When a local 
MSM have sex with someone from these high-risk countries, disassor-
tative mixing in ethnicity increases the risk of HIV infection for the 
local MSM because of the significant seroprevalence differential. [101 
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5.1.2 Network- re la ted Behaviours 
People in the Interaction network largely sourced their sex partners 
through the Internet and/or various sex parties. Sexual activities usu-
ally took place at home, or in venues where the sex parties took place. 
On the other hand, MSM from the Premises-based network frequented 
saunas and bars for partner souring, and sexual activities usually took 
place in the same place. These venues might have an impact on the 
transmission dynamics as well. Premises like bars and saunas are easy 
to be reached by the government and AIDS-related NG〇s. These 
premises are the major venues where condom promotions were con-
ducted. In Hong Kong, condom and lubricants were made available 
in 20 gay-oriented saunas. In 2004, a total of about 13,000 condoms 
and 38,000 sachets of lubricants were distributed in saunas. About 
14,000 condoms were distributed in other gay venues and outreach 
programmes in the same year. [112] However, it might not be possible 
to conduct such campaign at home. If condom is not available while 
having sex at home, MSM may simply go bareback. As such, sex at 
home might become a contextual barrier towards condom use. 
The Internet puts the world's information at the fingertips. To 
the MSM community, it serves as an alternative medium for MSM to 
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find their potential partners. This study did not explore the associa-
tion between use of Internet and high risk sexual behaviours. But it 
demonstrated that the younger generation was more likely to use the 
Internet to look for sex partners. One of the defining network proper-
ties brought on by the Internet is the high network density. This could 
put the younger generation of MSM at increased risk of HIV infection. 
This might also be the reason why HIV infected MSM population was 
getting younger in Hong Kong. [114: 
5.2 Impact of Partnership Pattern on HIV Trans-
mission 
Another observation that might explain the risk of HIV infection in 
MSM is partnership pattern. Risk of HIV infection was described as 
a population-wide risk in almost all of the community-based surveys 
(Figure 5.2a). Everyone who was part of that population was assumed 
to share similar level of risk. However, establishment of partnership 
is essential for HIV transmission. Unlike other infectious diseases, 
transmission of HIV requires an intimate contact between an infected 
individual and an uninfected individual. Such relationship does not 
establish in a random manner, which was the primary assumption of 
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population-wide survey. 
Individuals from the same territory-based population can have very 
different risk due to their partnership pattern. This is illustrated in 
Figure 5.2b and Figure 5.2c where different configuration of the re-
lationship put people at different risk for HIV infection. In Figure 
5.2b, those who have sex with HIV-positive partner have a chance of 
HIV infection. However, 4 individuals are not at risk of HIV infection 
(“no-risk，，network) since none of the network member is HIV-positive. 
In other words, even a high rate of unprotected sexual behaviours is 
observed, members in this network have no risk of HIV infection. 
As described in a previous section, having sex with multiple sex 
partners was a risk factor for HIV transmission. Does it mean that 
a monogamous relationship invariably implies a low risk of HIV in-
fection? In Figure 5.2c, the individual at the bottom of the figure 
(highlighted by a red circle) has 1 sex partner only (represented by a 
single line connecting the two squares). Although his partner is HIV-
negative, he is still at risk of HIV infection. His risk of infection largely 
comes from the sexual activities of his partners. Figure 5.2d further 
illustrates the power of network in determining individual's risk of in-
fection. The pattern in Figure 5.2d is a duplicate of Figure 5.2b, the 
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only difference is the presence of the linkage between the 2 clusters. In 
Figure 5.2b, 4 individuals are not at risk of HIV infection ("no-risk" 
network), since none of the network member is infected. However, if 
one of them has sexual contact with any person from the other "at-
risk" clusters, members who are previously risk-free are now at risk 
(Figure 5.2d). I t only takes an addition of one linkage to change an 
individual's risk of infection, and this is not under an individual's con-
trol. 
Unlike other infectious diseases, HIV is mainly transmitted through 
social behaviours between a host and his partner(s). Behavioural fac-
tors, such as use of condom in sexual activities, are crucial to HIV 
transmission. However, these examples demonstrated that it is inad-
equate to determine risk of infection by individual behaviours alone. 
The impact of partnership should also be considered. 
Age mixing might be a potential cause of HIV transmission in Hong 
Kong. Age is one of the key attributes that Hong Kong MSM would 
use in partner selection process. Respondents in this study revealed 
that they preferred to have sex with older partners, largely because 
they perceived that older partners were mature and care-taking, and 
they received a sense of security from older partners. It has been 
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Figure 5.2: Importance of Sexual Network 
demonstrated that sexual mixing with older partners was a risk factor 
for an increased risk of HIV infection, and it was the leading edge of 
the HIV epidemic. [95-98,101] If age mixing is perfect—people only 
have sex with partners of the same age一in the MSM community, HIV 
would eventually vanish since the disease would not pass from the 
older generation to the younger generation. [95] Although a huge age 
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discrepancy (more than 10 years of differences in terms of age) between 
the respondents and their partners was not observed, the tendency of 
having sex with partners who were 2 to 9 years older was obvious. It is 
believed that sexual mixing in age potentially contributed to the HIV 
infection in Hong Kong. 
Partner type was another major determinant for HIV infection. The 
frequencies of anal sex, oral sex and mutual masturbation were similar 
across the 3 types of partners一Lovers, Regular Partners, and Ca-
sual Partners. More than half of the respondents reported that they 
were infected with HIV through sexual contacts with Casual Part-
ners. However, it was observed that condom usage rate was the lowest 
when having sex with Lovers. The results reaffirmed previous find-
ings [37,38,40] that the relationship with Lovers was more intimate, 
more trusting. The desire for intimacy might potentially contribute to 
the low condom usage rate. I t might also blind them to the problem of 
concurrency. Concurrent partnership was a risk factor for HIV trans-
mission [115], and it was common among the Lovers of the respondents. 
Unprotected sexual activities with Lovers further increased their risk 
by sharing the sexual profile of their Lovers, which has been explained 
by Figure 5.2c. 
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On the other hand, home for sex was common among Lovers and 
Regular Partners, but not for Casual Partners. An interesting finding 
in this observation was that, sexual behaviours associated with Reg-
ular Partners shared the characteristics with both Lovers and Casual 
Partners. Regular Partners were similar to Lovers since both of them 
implied long-term relationships, the locations for sexual activities were 
similar. Regular Partners were also similar to Casual Partners since 
both were not considered as intimate partners. It was observed that 
condom use with Regular Partners and Casual Partners were much 
higher than condom use with Lovers. This study demonstrated that 
Regular Partner should be classified as a distinct type of partnership. 
Previous studies mainly dichotomized MSM sex partners into either 
Regular Partners or Casual Partners. [29-32] Classifying Regular Part-
ners into the Lovers group might overestimated condom usage rate with 
Lovers. Grouping Regular Partners as Casual Partners might under-
estimate the difference in location for sexual activities. The division of 
long-term partnership into Lovers and Regular Partners is important, 
and they should not be treated as the same in future studies. 
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5.3 The Importance of Sexual Role 
Another piece to the puzzle was the effect of sexual role. Majority 
of the respondents practiced receptive anal intercourse. This implies 
that their partners preferred the insertive role, or are at least versa-
tile. Previous study showed that the efficiency of insertive-to-receptive 
transmission of HIV was higher than receptive-td-insertive transmis-
sion. [52] In other words, the infection risk of receptive partners was 
generally higher due to the nature of their sexual role. Large num-
ber of sex partners and frequent sexual activities characterized the 
sexual activities among MSM. If an insertive partner had HIV and a 
large number of unprotected sexual activities with receptive partners, 
a quick spread of HIV within his network was expected. For versatile 
partners, their role was also crucial to the HIV transmission within 
the community. They had a high chance of getting infected when they 
engaged in receptive role. If they were infected with HIV, they would 
then spread the virus to their receptive partners. 
The relationship between sexual role and gender role demonstrated 
a potential psychological cause to the higher chance of infection among 
receptive partners. First, the results showed that insertive partners 
possess more masculine characteristics, and receptive partners possess 
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more feminine characteristics. This implies that gender role segrega-
tion might occur within homosexual relationship一the receptive part-
ner represents the female role and insertive partner represents the male 
role. 
Women were perceived at an inferior position in condom negotia-
tion due to a low sexual relationship power. [116] If the power dynamic 
on condom negotiation is applicable to the gender role segregation of 
a homosexual relationship, receptive partners might have a lower bar-
gaining power on condom use, thus put them at a higher risk of HIV 
infection. Further, the design of condom is to block male's genital se-
cretion from entering into the female's body. The initiative power lies 
on the men's decision. Similarly, the insertive partner in a homosex-
ual relationship possesses the initiative power to determine the use of 
condom during anal intercourse, which could be a barrier for receptive 
partners to engage in safer sex. 
5.4 Limitations 
This study combined the use of social network analysis and descrip-
tive analysis to assess the overall sexual networking pattern of a group 
of recently HIV-infected MSM in Hong Kong. The relatedness of the 
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respondents was assessed via social network approach. By considering 
individual risk behaviours and sexual network characteristics simulta-
neously, I was able to identify 2 MSM sexual networks with distinct 
characteristics. 
A number of cross-sectional studies have been conducted to explore 
the factors associated with risk of HIV transmission among MSM. 
These studies largely correlated the recent HIV serostatus with 3 months 
to 1 year sexual activities. [17,96-98] Causal relationship is unable to 
define with such methodology, and the participants' HIV status might 
not be the result of the explored behavioural factors. For example, a 
participant was tested HIV positive when the study was administered, 
his infection might have occurred more than a year ago. By studying 
his sexual behaviour one year prior to the interview would not give me 
useful information that explain his HIV infection. Longitudinal study 
might be an alternative since it allows researchers to develop causal 
relationships. However, longitudinal study is time consuming, and it 
requires a large amount of labour and financial resources. 
To avoid such methodological problems, I used the "speculated time 
of infection" as the basis to explore related sexual behaviours. Partic-
ipants were asked to speculate their year of HIV infection, and they 
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were asked about their sexual behaviours in the 1 year period prior 
to their infection. By means of such approach, I am able to explore 
sexual behaviours which were related to their HIV infection. "Year of 
diagnosis" might be an alternative as it is a well-defined time point 
for investigation. However, the lag phase between the year of infection 
and the year of diagnosis could be very long, which might lead to the 
same methodological problem that was previously discussed. 
The Year of HIV infection was a speculation reported by the re-
spondents. There is no scientific method to prove its accuracy. It 
should be noted that the major focus of the current study was not 
to investigate the exact time when the infection occurred. It aimed 
at exploring the characteristics of networks and the related sexual be-
haviour around the time of infection. Further, it has been shown that 
sexual behaviours decreased in the 1 year period after knowing one's 
HIV seropositive status. [94] Changes in sexual behaviours right after 
the time of infection were not expected. Nevertheless, over 97% of the 
participants were able to report their speculated time of infection in 
the present study. Some participants were actually reporting the ex-
act date that they perceived their infection occurred. I believe this is 
a suitable approach to measure sexual related behaviours around the 
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time of HIV infection. 
There are several limitations in this study. First of all, I only re-
cruited HIV-positive MSM who attended the HIV clinic for consulta-
tion. HIV-postive MSM who were unaware of their HIV status were 
exluded. I employed a case-only design for this study without any 
control group for comparison. As a result, I was unable to identify 
network that only consisted of HIV-negative MSM. I did not include 
non-Chinese MSM in this study. Therefore, the impact on HIV trans-
mission dynamics by foreigners and non-Chinese Hong Kong residents 
was not examined. The main focus of the current study was to ex-
plore the HIV transmission dynamics among a group of recently HIV-
infected MSM in Hong Kong, who were diagnosed with HIV in the past 
two years. Although the sample was subject to several limitations, it 
was still a representative one as it covered a large proportion of the 
Hong Kong MSM population. 
Second, I used SNA as a surrogate to examine the affiliation of MSM 
in Hong Kong. I t should be noted that this study was not examining 
the connections between MSM, but their closeness according to the 
venues they visited. This was not a full-network study, and is based 
on the partner sourcing pattern to identify the sexual networks in Hong 
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Kong. 
Third, the use of self-reported data has several disadvantages. The 
answer might subject to recall-biases, especially if the respondents are 
required to recall events that happened quite some time ago. People 
might want to please the researcher by answering what they thought 
the researcher wants to hear. Also, on sensitive questions, they might 
try to answer a socially acceptable response. 
Lastly, the translated Chinese version of the Bern Sex Role In-
ventory has not been validated. The Bern Sex Role Inventory was 
translated to Chinese and validated by a study group in Taiwan in 
2006. [106] I obtained the translated version from the Taiwan study 
group during the planning stage of this study. Although Chinese is 
the mother language of both Taiwan and Hong Kong, after explored 
the content of the translated questionnaire, some of the items have 
specific meanings which are unique to the people in Taiwan. Based 
on the Taiwan version, the inventory was translated into Chinese with 
wording that are more understandable to the-Hong Kong population. 
Although the new version has not gone through the complete valida-
tion procedures, the results from the questionnaire can help to explain 
the phenomenon in Hong Kong. Therefore, the results were included 
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in the study. We just need to be aware that this instrument is not 
universally accepted. 
5.5 Implications 
Social network analysis has been applied to study HIV transmission 
among IDUs, and also the spread of STD in the heterosexual popu-
lation. Limited studies have been conducted on the dynamic of HIV 
transmission among homosexual men. This is the first study in Hong 
Kong which combined network configuration, individual behaviours, 
and partners' characteristics when assessing the transmission dynam-
ics of a group of recently HIV-infected MSM in Hong Kong. It provides 
a different perspective to reasons behind the rising HIV prevalence in 
Hong Kong. 
This study carries three implications. First, impact of sexual net-
work on HIV transmission should be considered. A large number of 
epidemiological researches have been conducted to explore individual 
factors that were associated with the risk of HIV infection. This study 
has highlighted the importance of network configuration and its impact 
towards HIV transmission. I t demonstrated that exploration of indi-
vidual factors alone might have overlooked an important component 
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in assessing the risk of infection. 
Second, social marketing techniques [117] could be considered in 
order to deliver the right intervention to the right people. This study 
demonstrated that there are at least 2 different segments of MSM in 
Hong Kong which requires interventions. The segments are different 
in terms of demographic profiles, sexual behaviours, and how these 
people can be reached. Safer-sex campaigns in gay venues would never 
influence MSM who solely uses the Internet for partner sourcing. On 
the other hand, MSM who frequents bars and saunas would never ob-
tain HIV-related information which is only available on the Internet. 
Therefore, interventions should be planned according to the segment 
profile and their source of risk. Application of social marketing tech-
niques would allow intervention programmes to be tailored to different 
segments of the MSM population. Taking the right message to the 
right people at the right place can result in most impact. 
Finally, future studies may attempt to measure the genetic distance 
between the infected individuals by measuring the genetic polymor-
phism of the virus. This study used self-reported data to demonstrate 
the social distance between individuals. Integration of social distance 
and genetic distance may provide a better picture to explore the HIV 
transmission dynamic among MSM. 
I believe that it is important to study the configuration of the MSM 
sexual network, their partnership pattern, and the related sexual be-
haviours in order to gain clues and insights on how HIV is transmitted 
within the community. The findings from this study can help pave the 
way for future studies on MSM sexual network in Hong Kong. 









I 個人资料 年齡： 壤寫曰期： 
1.1你現時有沒有工作？ 1.2你的學歷程度是？ 1.3你主要與什麼人居住？ 
•全職工作 •小學或以下 口 一個人住 
1 •Part-time工作 •中一至中三 •家人(父母兄弟姊妹） 
口學生 •中四、中五 •家人(妻子莉及子女） 
i •退休 •預科 •與朋友同住(沒有性關係） 
•待業 口大專 口與另一男性伴侶同住 
i •喪失工作能力 •大學或以上 •其他(請註明： ) 
‘ 1.4你住在哪一區呢？ .. 
•東面 •黃大仙 口沙田 
！ •南1E •九龍城 •大埔 
•中西面 •觀塘 •西貢 
丨 •灣仔蓝 •屯門 •莫青 
丨 口油尖旺 •元朗 •荃灣 
1 •深水埗 口北區 •離島區 
1.5你首次證賁感染HIV的測試地點是？ 
•私家診所/醫院/化驗所 •愛滋病基金會(AIDS Foundation) 
I 口公立钱院 口關懷愛滋於Sauna推廣的愛滋病測試 
口衛生署社會衛生科(性病)診所 •其他愛滋病志願團體的測試服務 
丨 •伊利沙伯醫院特別內科診所 •紅十字會(捐血後被發現感染HIV) 
•九龍灣綜合治療中心 •其他國家(請註明： ) 
•油蔴地赛馬會診所五樓九號房 口其他(請註明： ； 
i 1.6你當時爲何進行mv抗體測試？(可選多項) 
I 口覺得自己有機會受感染 口因病住院期間接受檢査 
； 口性伴被確診感染HIV •因性病進行HIV病毒測試 
丨 口朋《鼓勵下進行測試 口任何其他不適而進行測試 
•習慣定期進行HIV病毒抗體測試 •其他(誚註明： ) 
I 1.7你估計你在以下哪一段時間受到感染？ 
！ • 1991 或以前 口 1997-2001 




a.感染愛滋病是我意料之內的事。 1 2 3 4 5 6 
b.當知道感染愛滋病時’我對愛滋病已有一定程度的認識。1 2 3 4 5 6 
I C.我可以估計得到我從哪一/幾位伴侶身上感染到HIV » 1 2 3 4 5 6 
； d.我從我的固定伴侶(有固定性關係/情人)感染到HIV » 1 2 3 4 5 6 
！ e.我從我的非固定伴侶(如一夜情)感染到HIV » 1 2 3 4 5 6 
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